
UP AND AWAY! 
PM Editor Sails Off 
In A Hot-Air Balloon 
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NOW: FLY YOUR 
OWN BACKPACK 



Ford Tempo/Merc lb| 
Owners Praise 
Outstanding Duality 



2 Roomy Storage 
Cabinets To Malce ' 
For Your Workshop 



WINTER 

TRAGEDY 

Drivers 
Who Piunge 
Through Ice 



Build A Log Cabin 
The Country Way 

CEILING BEAMS 

How To Make And 
Install Them (Plus 
When To Use 'em) 







OH WHAT A FEELING! 
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The truck world has been turned upside down 
by the new generation Toyota trucks, because 
Toyota engineering is ready for 
1984 with the most advanced 
trucks ever built Here are just 




a few reasons Toyota has 
taken everyone by surprise; 

TOUGHNESS, The new 
Toyota four-wheel drives are ' 
the new generation of the 
best-selling import truck in 
America They're muscle trucks 
with a big. powerful 2,4 liter SOHC engine and the 
highest running ground clearance of any small 
4x4 truck For 1984 there's more Toyota durabil- 
ity than ever with tough , double-wall bed con- 
struction in most models. And in the Xtracab SR5. 
>. automatic locking front hubs I 

POWER. The first- 
ol-its-kind 










Electronic Fuel 
Injection 
engineered into 



a truck makes , /our 2-wheel drive SR5 

models the most powerful Toyota trucks ever 
ROOM AND COMFORT. Toyota^ totally new 
Xtracabs are a design breakthrough, carefully 
laid out to add XTRA space for XTRA comfort 
and XTRA cargo Examples; Xtracabs personal 
cargo space behind the seats for anything 
from tool boxes to water skis, Also. Xtracabs 
have the most leg room of any small truck in 
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America I 

In faa, every 
Toyota truck has 
inore leg room 
than ever More 
head and shoulder 
room, and \ 
actually more 
room to get in and 
out; Ptus extraordinary comfort with the optional 
7-way adjustable drivers sport seat 
STYLING. You don't have to be an engineer to 
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see that the exciting, new wedge-shaped slanted 
hood means new improved aerodynamics. 

Also contributing to the lowered drag coefficient 
are the new flush surfaces on the front and side 
windows for reduced wind noise And there's lots 
more total glass area for improved visibility 
This is just part of the /■ •• 

aggressive story ^ . * ' 

of Toyota 
1984 Tm*. 






trucks — , Vi . 

you'll have r ^ 

to see them for yourself. 

CHOICE. Only Toyota offers you a selection 



of 16 models plus two cab chassis, even a 



?-4 



ton with an 1300-lb. payload!” And many other 
choices — 2-wheel drive, 4-wheel 

■ drive. Xtracabs. regular 

cabs, standard 
beds, long beds, 
gas engines or new, 
more-powerful 2.4 
liter true Diesels, 

!tt4- speed automatic 
or 4 and 5-speed manual transmissions. So that 
you can have exactly the truck that suits you. 
ECONOMY. If all that didn't turn the truck world 
upside down, this one would by itself — Toyota's 
lowest-priced truck at "j- 
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$5,998! “ Its the new 
generation standard 
bed with 3-across seat- 
ing plus a big. powerful 2.4 liter SOHC engine, 
powering a 1 400- pound payload! ' 

Buckle up in one of these hefty beauties. 
You'll be right side up not only because of the 
engineering excitement, but because Toyota 
trucks are tough and gutsy and tons of fun. And 
you'll see why we re turning the truck world 
upside down! 
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MOST ADVANCED TRUCKS EVER BUILT! 



Thifi O n & 



YOU'LL BE RIGHT SIDE UPl 
IN THE MOST ADVANCED TRI 
EVER BUILT 
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Warning: The Surgeon General Has Determined 
That CigafeUe Smoking Is Oangemus to Your Health, 



ivieet riayers 

Regular and Menthol 
Kings and 100’s. 
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Radio Shack Gift Ideas 



Celebrating Our 63 rd Christmas of Bringing Technology 
From the Laboratory to the Living Room. Affordably! 



LED Alarm Clock With 
12 or 24-Hour Display 





All-Band Superhet 
Speed Radar Detector 





Great for hams and computer users! 
Easy-to-read display, switchabie 12 
or 24-hour format. Battery backup 
keeps time and alarm running if AC 
power fails, #63-760 
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Three-Channel CB 



25^ Off 



Perfect gift for folks 
need to keep 
in iQuch. One-watt 
power No license 
needed, no age limit. 
With Channel 1 4 crys- 
tals. #21-1605 



Rfq 139.95 2995 



Sensitive dual-cqn version circuit 
spots all types of radar with a 
warning light and/or tone. 
Mounts easily on visor, dash or 
windshield. #22-1608 H CQ95 



Programmable Scanner 
For Action Listening 




Hear police and fire depart- 
ments, trains and more. Scans 
eight channels. Ho crystals to 
buy — just enter frequencies on 
the keyboard. #20-109 

199 9S 




Armatron™ Robot Arm 
Is Fun for 



joysticks 
activate its grip, arm movement, ro- 
tation and release. Works like a real 
robot. #60-2364 
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Multitester 
With 21 
Ranges 

Our finest 
analog VOM 
measures AC 
and DC vdlts, 

DC current, 
resistance 
and decibels. 8ig 5 JF scale. Fused 
and overload protected. With leads, 
probes and manual. #22-210 

4995 




Low Price on 
A Cordless 
Handset 
Phone 




No cord between 
handsel and 
base — talk as 
you walk within its 1 00-foot range. 
One-touch Auto- Redial of last num- 
ber entered. Modular plug makes it 
easy to install. #43-266 




Battery-Powered 
Intercom, 



A step- 
saving gift! 

(deal for home, \ 
business, boats" 
and large vehicles. 

Includes 66-foot cable Easy to 
install Pair, #43-221 
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Slimline AM/FM Stereo 
Cassette 




Big sound in a 
compact package! Records directly 
from radio, or "live" stereo with built- 
in mikes, AC /battery operation. 



#14-781 
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Radio /hack 

The Christmas Electronics Store 

A DIVISION OF TANDY CORPORATION 



Get Your 
FREE 

1 1964 Catalog 

I 164 pages— all m full 
I colof. See whal's rsa/Jy 
new -n computers, hi-fi, 

I security Etrutpmoni. 
j and 

I ______ 



Mail i& Radio Shacfc. 300 On* Tandy Cenier 
Fort Worth, TX 76102 

J 

NAME | 

ADDRESS APT MO J 

CUT | 

STATE ____ ZIP f 

I 

- _ J 



PncflR apply at panimp^ling Rafea Shank ^Igne? and dealers W\ included 



LETTERS 
TO THE EDITOR 




Is the Chicano Bug a real Beetle? 



I feel your article Return Of The Beetle 
[page 170. Sept “83} was unfairly neg- 
ative. 

In my opinion. Mexican-made VWs 
are. in Tact, built to a satisfying degree 
of quality, 1 still own and drive a 1973 
Safari, which also was manufactured in 
Mexico, and t find its workmanship to 
be as good as that on the original Bee- 
tles from Wolfsburg. 

I personally would prefer buying a 
brand-new Mexican Beetle to any Other 
car on the market. The Bug was. and is. 
unique among automobiles. The public 
needs a vehicle that's uncomplicated 



and easy fora do-it-yourselfer to main- 
tain, Why knock a? 

PETEK N A VIMS 
UERMANTOWW. ES r Y 

Your piece on the Chicano Bug only 
scratched the surface of the car's true 
problems. The handling wry definitely 
leaves much to be desired, probably 
because of poor springs and shocks, in 
addition to the dangerous rear swing 
axle. The swing axle was abolished in 
1969 on the German- made Beetle. It's 
a menace. 

As you correctly pointed out. the tar 



is geared lower than earlier VWs, 
necessitating more shifting. And 
there's no tachometer, so you can't tell 
exactly when to shift. In addition, the 
home-brewed emissions system easily 
gets out of whack and is difficult to 
work on. 

The whole point of the original Bug 
was that it was a dopey but hinctional 
design whose appeal lay in meticulous 
workmanship, ease of maintenance 
and Superb economy. The Mexwagen 
hardly qualifies. 

CHfllS MARRY 
LEAWOOD. KAN 



Seeing stars 

Asa Subaru owner since 1973 (now on 
my sixth car). I think Bill Hartford is 
'■'off the road" with his comment that 
Subaru should 1 dump the dumb badge 
with all the stars" [Imports 4 Motor 
sports, page 10, Aug. r B3). 

I think the emblem is one of the pret- 
tiest on the road and, besides, there is a 
delightful story that goes along with 
the symbol. 

In Greek mythology, the six stars in 
the cluster called. Pleiades represent 
the six daughters of Adas roaming the 
heavens for all eternity In search of 
their lost sister, who was banished by 
Zeus for the crime of falling in love with 
a mortal. 

RICHARD T PRATT 
PETERBOROUGH. N.H. 

Wo must also note that Subaru is the 
Japanese name for Pleiades, so il 
would seem that Subarus do. indeed . 
have a right to be starry-eyed. 

A merry PM Christmas 

Here's a photograph of your circus 
wagon toybox tti Fun-To-Make Toys 
For Christmas, page 118. Nov, '75), It 
made a great Christmas present for our 
granddaughter last year, 

1 added steerable front wheels with a 
handle. Instead of making the sides of 
plywood, I lined the cage bars with 
clear Plexiglas. This keeps small toys 
from falling out. but makes the con- 
tents visible, f have received many 

A 




PMs circus wagon toybox built by ruder 
Kampp-JIa. Set-through sides are plastic. 



compliments on the wagon, and our 
granddaughter loves it. 

RICHARD KAMPPlLA 
HANOVER. MASS. 

You added some nice rouches. For 
others who may be interested, photo- 
copies of the amde are $4 postpaid 
from Papular Mechanics, Box 1014, Ra - 
dio City Station, New York . N. Y. 1 01 01 . 

Computer compliment 

Your article Choosing The Computer 
That's Right For You (page B3, Aug. 
‘8 3} had one of the best sets of compar- 
ison charts on home computers, 

CHOCK STEWSOW 
PHOENIX AREZ 

Compressor tip 

In your Appliance Clinic for September 
'83 [page 16], a reader asked what 



could be used as a vacuum pump for 
doing repair work on refrigeration sys- 
tems, short of buying an expensive 
pump made for the purpose. You sug- 
gested a pump could be rented if the 
need was only occasional. 

J do similar repair work and have 
found that a compressor from almost 
any old, discarded refrigerator can be 
used as & vacuum pump and usually 
costs Utile or nothing. 1 thought your 
readers might like to know about this 
possibility. 

E.K. LEAK 
TUJUNCA. CALIF 

Unintended slip 

It has come to our attention that your 
article The Bike That Are Up New York 
(page 166, Mar. *03} contained several 
references to the Stumpjum per bike as 
a ’fat-tire Flyer/' 

Since Fai Tire Flyer is a registered 
trademark of Far Tire FTyor magazine, 
any use attaching this name to any oth- 
er product constitutes an infringement 
of trademark. 

We assume your use of the trader 
mark was made in ignorance. Howev- 
er, a trademark is meaningless unless it 
is protected. Therefore, wo must pn>- 
test this infringement 

CHARLES R KELLY 
EDITOR. FAT TIRE FLYER 
FAIRFAX CALIF. 

We regret rhe misuse of your trade- 
mark. It was iinimantiona/, m 
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$89 CLOSE-OUT 




Make your stereo system's sound exp/ode with fife, improve the sound quality by 30 to 
50%. Pfus, you'd add tape dubbing too with this limited BSR $89 close- out 



It s like night and day. Crashing cym- 
bals, the depth of a string bass, more 
trumpets or more voice will come bursting 
forth from your stereo at your command. 
You'll make your music so vibrant that 
it will virtually knock your socks off when 
you use this professional quality 10 band 
stereo Sound Detonator Plus Equalizer, 
ft has a frequency response from 5hz 
to 1 00,000 hz ± 1 dh. BSR, the ADC equal- 
izer people, make this super equalizer 
end back it with a 2 year limited warran- 
ty. Our $89 close-out price is just a frac- 
tion of Its true $249 retail: value. 

CAN YOUR STEREO 
SOUND BETTER? 

Incredibly better. Equalizers are dif- 
ferent from regular bass and treble con- 
trols. And, 10 band EQs are the best. 

Bass control’s turn up the entire low 
end as we If as the low mid- range, making 
the sound muddy and heavy. With an 
equalizer, you simply pick the exact fre- 
quencies you want to enhance. 

You can boost the low-bass at 31 hz, 
62hz and/or 1 25hz. and the mid- bass at 
250hz and SOOhz to animate specific 
areas of the musical spectrum. 

And r when you boost the part of the 
bass you like, you don't disturb the mid- 
range frequencies and make your favorite 
singer sound like he has a sore throat 
The high frequencies really determine 
the clarity and brilliance of your music. 

You can boost the mid-range and highs 
at 1,000 hz, ^OOOhz, 4,000 hz, 8,000 hz 
and 1 6,OO0hz, So, you can bring crash- 
ing cymbals to life at l6,0O0hz while at 
the same time you cut tape hiss or an- 
noying record scratches at BQOOhz. 

You can also boost or cut specific 
midrange frequency areas to add or 
subtract vocal trumpets, guitars or what- 
ever instrument ranges you prefer. 

GREAT FOR 2 TAPE DECKS 
You can push a button end transfer all 
the equalization power to the inputs of 
two tape decks. So, if you have a cassette 
deck in your car or a personal stereo that 
you wear, now you can pre- equalize your 
cassettes as you record them. 

New you can get all the dramatically 
enhanced sound wherever you are, This 



is an especially great feature for bass 
starved portables and high-end starved 
car stereos to make them come alive. 




And. look at this. There are two tape 
inputs and outputs, so you can dub from 
tape deck A to B. or make two tapes at 
once with or without equalization, 

EASY HOOK UP 

Use your tape monitor circuit but don't 
lose it. Now your one tape monitor cir- 
cuit lets you connect two tape decks. 

Just plug the equalizer into the tape 
’in" and 'out" jacks on your receiver. We 
even supply the cables. 

As you listen to your records, FM or 
‘aux L , any time you push the tape mon- 
itor switch on your receiver you'll hear 
your music jump to life. 

The output from your receiver is always 
fed directly to your tape decks for re- 
cording, and with the touch of a button, 
you can choose to send equalized or n on- 
equalized signal to your recorders. 

When you want to listen to a tape 
deck just press a tape monitor button 
on the equalizer and your tape deck will 
work exactly as it did before. Except, 
that now you can choose to listen with or 
without equalization and you can dub. 

You won’t be listening to any distor- 
tion or hum. The Sound Detonator Plus 
has a 9Sdb signal to noise ratio and total 
harmonic distortion of just 0.018% 

Once youVe set your equalizer con- 
trols, switch it in and out of the system. 
You'll hear such an explosive improve- 
ment in sound, you'll think you’ve added 
thousands of dollars of new equipment 
WHY A CLOSE-OUT? 

Last year DAK closed out over 1 8.000 
of BSR' s 7 band equalizers because BSR 
had decided to only sell equalizers under 
their ADC name and they still had some 
left with the BSR name on them. 

Well, as Detroit comes out with new 
cars each year, ADC comes out with new 
equalizers. We got them to supply us 



with just 15,000 of lest year's model 
before they Shu! down for the new one. 

They had already paid for all the tool- 
ing, all the research and design, sp we 
were able to buy these for less than half 
the normal price, for cold hard cash. 

So r you can go to any HiFi store and 
buy this year's design in an ADC equalizer 
made by the parent company BSR, or you 
can get this $249 value BSR equalizer 
while our limited supply lasts, for $89. 

THE FINAL FACTS 
There are 20 slide controls, each with 
a bright LED to clearly show its position. 
Each control wrh add or subtract up to 
12db. (That's a 24db range!) 

There are separate sound detonation 
slide controls for each channel at 31 hr, 
82 hz, 1 25hz, 250hz, 500hz, 1 P 0OGfu, 
20G0hz, 4000 hz, BOGOhz, and 1 6 r 0OOhz, 
LED VU meters with±0 r 5db accuracy 
show levels for each channel- It is 17" 
wide. 6Ya" deep and 4Yi‘ tali. 

PUT LIFE INTO YOUR MUSIC 
RISKFREE 

Prepare for a shock the first time you 
switch in this equalizer. Instruments you 
never heard in your music will emerge 
and bring a lifelike sound that will envelop 
you and revolution izeyour stereo system, 
if your System doesn't spring tq Ilf®, 
simply return the equalizer within 30 
days in its original box for a refund. 

To order your Sound Detonator Plus 
Tape Dubbing BSR 1 1 OX 1 0 Band Stereo 
Frequency Equalizer risk free with your 
credit card, call toll free or send your 
check not for ADC's $249 value, hut fqr 
only $89 plus $7 for postage and han- 
dling, Order No. 9724. CA res add 6% tax. 

Wake up the sound in your stereo. 
Your sound will explode with life as you 
detonate each frequency band with new 
musical life- And now you'll be in control 
of two tape decks as an added plus. 
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INDUSTRIES INCORPORATED 

TOLL-FREE ORDER LINE 

Far crafrtcinl wdln tritZ4hMtt*dty7dbvt • ■■ M il 

CALL TOLL-FREE. - .1-000- 325 -0800 

10946 Vanauwi St., H. Hollywood CA 91405 





Your home 

workshop 
can PAY-OFF 



BIG 

Earn Extra Income 
RtgM At 
Home 



STAR! 
TOUR OWM 
MONET 
MAKING 
BUSINESS! 




3-IN-1 

Power Feed 

Power Tool . 



St HD FOR 
FACTS TODAY! 



Planer Molder Saw 



Three power tools in one - 
a real money- maker tor you! 

The PlaneWMalder/Sa w 13 a versatile 
piece of machinery. It turns out prof- 

, floor- 



i table precision molding, trim 
ingp furniture ... in a" 
terns. Rips e planes 



ingp furniture ... in all popular pat- 
s, planes, molds 
rately , , r or all at once. Used by iwfi- 



s sepa- 



vidual home craftsman, cabinet and 
picture framing shops, lumber y ards n 
contractors and carpen ters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost- Saws to width, pi anes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 

30-Da y FREE Trial! exoting tacts 
no O«lf 04 rr 0 N-^F 0 iausamn will cau 

•“a™ Sw^SSSi 

TODAY f KANSAS Cf Tv. MO Mtll 



y-Etotecw Co 
Field Bldg. 
Kansas CiLy. Wo 64-111 
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EDITOR'S 

NOTES 



W hen a guy manag es 
to solo a backpack, 
hot-air balloon (cover and 
page 75) for the first time, 
you'd think someone 
would pin wings on him. 
Not so.. Ray Hill discov- 
ered Matter of fact Ray 
became the centerpiece 
□f a little ceremony thst 
seemed designed more to 
remind him of terra finna 
than of the wild blue. 

Tradition has it {as Ray 
was told} that a first- time 
balloonist is tapped on 
the forehead with grass 
From his landing spot 
while champagne is be- 
ing poured on his head. 

Whether ihe ritual is 
time-honored tradition or 




A first time balloon solo brought Hay Hftl this sort of 
attention from Tory Chaee |left| and ground crew. 













he took his 
cover in fou 



whether it was invented on the spot for Ray. he Look it in stride. Just the way 
first balloon flight — as well as his second appearance on PM a s 
four months. . . . PM's mobile office (page 78) may appear Co be one 
^ projects that looks great in photographs, but, well, does it really 
work? It does. It's in daily use, as a matter of fact, by a group of four magazine 
execs who use the Apple computer for an hour each trip as they commute to 
Our offices. The only complaint so far: One of the group accidentally tripped 
the power switch for the computer and wiped out an hour of work. Rut. then, 
that could happen at home . . . Ever yearn for your own kind of Walden Pond 
experience? Build a cabin in some remote spot and retreat there to contem- 
plate Life? Michael Chatiner. who traveled to Minnesota last winter to learn 
log-cabin building, has lots of good construction advice in Build A North 
Woods Retreat (page 9S). Rut he adds one further word; Pick summer, 

winter, to erect Lhe cabin, especially if you live in Minnesota Fans or nraa 

Sears, host of the weekly public tele- 
vision series Last Chance Garage, 
can check him out as an author while 
learning about Getting The Most 
From Your Battery (page 37). The 
popular acceptance of his car-care 
television series is a result, we 
believe, of the same thinking we 
apply to our own Saturday Mechanic 
Anyone can do it if it r s 
explained clearly enough. m 



TV's Brad Sears takes a guest spot In this 
month s Saturday Mechanic Jpage 3 7 1. 
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Thunderingiy vibrant forger than life, brilliant FM stereo sound wifi 
engulf you as you put on the stereophones of this state of the art per- 
sonal FM stereo it's alt yours for just $7. But, there's a catch 



[fa no Hong Kong cheap re. Your FM 



So, here's our challenge. Start at SEMHz 
on the bottom of the FM dial. And, sta- 



stereo sound will explode with life. 

In a market flooded with Hong Kong 
look-a-likes, this incredible Japanese 
crafted personal FM stereo from MGT, 
(the super tweak auto-stereo company}, 
was simply too expensively buiit for the 
market during the last recession. 

So, DAK was able to buy (steals all 
64,000 of these audiophile quality per- 
sonal FM stereos for cold hard cash. 

Each is complete with super feather- 
weight headphones, leatherette carry- 
ing case and two standard AAA batteries. 
You gat everything for just $7. but don r i 
forget, there's a catch. 

MICRO-SIZE/ MAGNIFICENT SOUND 

MGT has produced an FM tuning cir- 
cuit of incredible quality using three 1 6 
pin integrated circuits. For those of you 
who are electronic nuts as I am, even the 
resistors are gold banded 5% prime as 
used in only the very finest equipment. 

So, you'll have the finest circuit and 
the best components to give you remark- 
ably drift free ultra clean FM stereo sound. 

Most fine stereo equipment is design- 
ed to be lovingly placed on a shelf and 
never moved. Obviously, this isn't a prac- 
tical way to listen when you're walking 
your dog, jogging or mowing the lawn. 

So, whether ydu>e working in your 
office with the Stereo Sports unob- 
trusively sitting in you i shirt pocket ski- 
ing down a fast slope, or just lying on 
your backyard hammock, you'll have mas- 
sively powerful, breathtakingly crisp, 
FM stereo music anywhere. 
CHALLENGE YOUR HOME STEREO 
This tiny FM receiver { it's only about the 
size of a standard cassette), will easily 
slip in your shirt pocket yet it's so power- 
ful it can challenge your home stereo. 



bon by station, compare the reception to 
your current home stereo. 

Y ou' re sure to I ea ve vi rt ual ly any other 
personal stereo of any size in the dust 
and MGT s dramatically alive FM stereo 
sound will even give a top of the line 
home FM tuner a rim for its money, 
TECHNOLOGY PLUS 
Everything is automated- An extra largs 
LED shows when the circuit automati- 
cally switches to stereo reception. And, 
there's no on/off button. Just plugging 
in the headset turns it on and off. 

The headphone cable becomes a sen- 
sitive FM antenna. The leatherette case 
attaches to your belt And, there ® a wrist 
strap io make it easy to carry. 

But, frankly it's the smaller than shirt 
pocket size and the incredrbly pure sound 
that make this an audiophile's delight 

MGT made the Stereo Sports in both 
high-tech black, or white with blue ac- 
cents Whichever you choose, it's back- 
ed by MGT's standard limited warranty. 

THE CATCH 

Frankly we are losing our shirts on the 
FM stereo masterpiece, but we're look- 
ing for audiophiles who use cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay 43.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50, but at a factory direct price of just 
$2.49 each for a 90 minute cassette. 

We challenge you to compare the fre- 
quency response, dynamic range and 
signal io noise ratio of our new Gold 
Label MLX to Maxell U DXL or TDK 5A. If 
ihey win, we ll not only give you beck 




Shin p9ch.n ii m □ iid miiti^ti, MnAihakinp Bound ar« 
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your money, we ll give you a free gift for 
your trouble. And, DAK s come with a 
deluxe hard plastic box. index insert card 
and a limited one year warranty, 

WHY, YOU MAY BE ASKING? 
YquTg very valuable to us in the form 
of future business. Over 330,000 cus- 
tomers have re&ponded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a worthwhile gamble. 

NOT A BAD CATCH 
DAK manufactures a cassette with no 
problems and greet sounds We've bean 
hot on the heels of the frequency res- 
ponses of Maxell and TDK, The tape we 
made Iasi year had a great frequency 
response up to 14 r 000hz. 

Now. our new Gold Label MLX is se- 
cond to none We have a frequency res- 
ponse to 1 9.500hi and weTI go head to 
head against any tape on the market, 
THY NEW DAK MLX90 CASSETTES 
RISK FREE 

To get the audiophile quality FM Stereo 
Sports complete with headphones, ease 
and batteries for just $7. try 1 0 MLX 90 
minute high energy cassettes. If you're 
not 100% satisfied, return only 9 of the 
1 0 cassettes and the Stereo Sports in its 
Original box within 30 days for a refund. 
The 1 Oth cassette is a gift for your time. 

To order your 10 Gold Label MLX 90 
minute DAK cassettes and get the fabu- 
lous Stereo Sports FM Personal Stereo 
for only $7 with your credit card, call toll 
free, or send your check for $24.90 for 
the 10 tapes, plus $7 for the Stereo 
Sports, and $3 for postage and handling 
for each group. CA r es add 6% sales tax. 
Use Order Number 9711 for High- 
Tech Black or Order Number 971 2 for 
White with Blue accents. 

You’ll have massive 20hz to 20,O00hz 
audiophile FM sound from the Stereo 
Sports, end great audiophile sound from 
DAK's MLX 90 minute cassettes. 

DAK 

INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 

FHtndif£ii4ArAri call 2* hour* a dry 7 dayi a waati 

CALL TOLL-FREE, , J-B00 325 08CHO 

1GB45 Van ivwvn St. H Hnllvwood CA 
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Television is going 

Some startling new products that will 
make video more attractive to both the 
at-home director and the viewer are 
here now. or soon will be. 

Sony's new "Betamavie 1 should be 
available in Stores by the time you read 
this. And, tf you've ever lugged around 
a "'portals"' videocassette recorder 
(VCR). complete with power supply 
and separate camera, you'll find a great 
weight lifted from your shoulders. This 
new Detamovie device incorporates a 
record-only VCR and a video camera in 
one unit. 

Weighing in at only 5 VS pounds, the 
new unit solves some of the weightier 
problems of on-the -go recording While 
there is still need for a separate power 
supply, the supply is smaller, too. and 
is even available to wear on a banery- 
holding belt. 

And. for the stay-at-homes. Sony is 
also offering new. nonportable VCRs. 
Two of the newest (the 5L-2401 and 
5 L- 24 10) Tea uire a built-in voice syn- 
thesizer The synthesized voice will 



high-tech 

chide an unwary user who makes an 
error setting the VCH's programmer, 
forgets to load a cassette into the unit, 
or uses a cassette with the safety tab 
missing. 

Still missing from the VCR lineup is a 
model that will deliver a raspberry 
when a particularly obnoxious sitcom is 
viewed. 

Meanwhile, Panasonic's PK-G900 is 
a new home video character generator 
which will allow videophtlcs some at- 
home, studio -style facilities. basically, 
the unit allows for video to be cap- 
tioned with typed-in words or 
phrases. 

Et has a full range of automatic fea- 
tures: The date and time can be 
inserted instantly on the video, while 
captions may be stored in the comput- 
er-style memory one day and then 
used on video up to a year later 

Panasonic's Japanese division of Mat- 
sushita is working on a new digital 
television sot that will be on sale m 
Japan sometime next year 



This multifunction TV will incorpo- 
rate built-in adapters for teletext and 
videotex (the transmission of words 
and still pictures for at-home data- 
bases). The television will also allow 
two video sources to be watched at the 
same time via a 6- inch screen that h 
computer-inserted on the main 20-inch 
image 

And. obviously hoping that videotex 
becomes a reality, Matsushita also has 
announoed'a 6.3-inch portable TV that 
will fold into an attach^ case The col- 
lapsible TV will be a tiny version of 
larger rear-screen projection TVs and 
is specifically designed to sit on a desk 
when unfolded, as both a TV and a ter- 
minal. 

Meanwhile, back on this side of the 
Pacific. Zenith says that all of its new 
“Advanced System 3" sets will: allow 
for the addition of a videotex decoder 
box. This accessory will let American 
television sets function as at-home ter- 
minals once such services are in 
demand. 

Mow i f only what s art TV were of t he 
same quality as what's in it. 



Get clean 

Ever try to clean cat hairs out of your 
computer's keyboard? If that or other 
disasters plague you. check out a very 
handy tool called the Mini Vac (from 
Pine Cone. Box 1378. Gilroy. Calif. 
95020). It s a miniature vacuum clean- 
er and is just what the computer doctor 
ordered It also keeps cameras and 
lenses in fine shape. 

Coleco announces plans 

As of late September. Coleco had not 
yet delivered its Adam computer to 
Stores. But the company has already 
announced multiple deals with various 
large corporations to support their new 
computer system. 

With AT&T, Coleco will be going 
into a joint venture to develop interac- 
tive games and entertainment for the 
home. The games would use existing 
telephone lines and a special modem 
from Coleco/ AT&T. The company also 
announced a deal with StarCom to 
bring The fantastic laser disc based vid- 
eo game Dragon's Lair into die home. 



As soon as Coleco delivers working 
units of its new Adam computer (rather 
than nonproduction prototypes} we will 
examine this system in greater detail. 
All indications are that it will be a super 
computer system. 



UPDATE 

The Coty-29 color television picture 
rube (PM Electronics Monitor, page 16. 
June ‘S3} will be produced by RCA. 
Zenith and GEE. ft will not he. manufac- 
tured by GTE SylvanJa. KM 
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Warning: The Surgeon General Has Determined 
Tli at Cigarette Smoking Is Dangerous to Your Health. 
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DANIEL CHARLES ROSS 

DETROIT 
LISTENING POST 




Engine noise 

There are interesting rumblings com- 
ing from the engine departments all 
over town. 

At Chrysler, the Direct Connection 
factory go-faster guys are gening 
ready to offer air-to-air intercooling for 
Lhe turbo 2.2-liter Four. 

J fhe addition of an mtercoolmg Sdt 
will do magical things for the power 
output of the little Four, as Volvo found 
out this year. It's quite possible that the 
company first will offer the air-to-air 
unit on the factory option list of the 
Shelby Charger. Shelby himself has 
been experimenting with supercharg- 
ers and getting impressive results, 
especially in mid-range torque, which 
is what you want on the street, rather 
than a turbocharger's high-rpm pow- 
er. 

Chevrolet's interest in high-output 
motors is well established. Hut why has 
one of the internal departments in the 
bow-tie division asked a supplier to cast 
original ZL- 1 engine blocks? Not a new, 
neutered version, but real T356 alumi- 
num ZL-ls. This 427-cu -in monster 
motor. I’ve been told, may find its 




Only 69 of these rare 1 96? Camirm j above] 
were built with the aluminum ZL-I engine. 

home in racing cars similar to the Cor- 
vettes and Camaras that formerly car- 
ried it from the factory gates . or maybe 
in the new Corvette GTP car built for 
IMS A road racing. The interesting part 
is that the engine could be available 
over the counter of your local Chevrolet 
store, for installation by garage work 
light m suburbs all over America Push- 
ing out 430 street hp with a 12.5:1 
compression ratio, what does one feed 
it? Raw meat? 




Street-Jegal EL-f engine produced 430 hp 
and 4£Q of torque from 427 tu- in. 



On the money at AMC 

Expect to sea what may evolve as 
America's lowest-priced convertible in 
the Alliance line by 1985. tipping the 
scales at S3, 000 or less 

Sources are now predicting that the 
Eagle line will be on its way to extinc- 
tion by that year, finally giving up the 
ghost before the advent of the ‘86 
model year. This means the 4wd turbo 
Alliance wagon should debut in the 
Eagle's stead, as well as a sedan ver- 
sion of that car with the same interest- 
ing components. A 4wd edition of the 
Renault 181 Sport Wagon will also be in 
the mix. 

Trouble at Bowling Green 

Nagging difficulties with the beautiful 
new ‘84 Corvette continue to plague 
America's first true sports car (can't 
say oniy anymore, can we?). 

Last June, about 4,000 now Cor- 
vettes were recalled for replacement of 
bolts in ihe brake caliper assembly 



They had received the wrong protec- 
tive coaling at the supplier, so they not 
only failed to inhibit galvanic action 
between aluminum and steel parts, but 
also became so slippery that, when 
torqued down, they refused to stay 
down. 

As this is being written, about 
13.800 Corvettes are being called back, 
to remedy two more glitches. 

Testing at GM's proving ground dis- 
closed a tendency fur ihe power steer- 
ing pump pulley to Rex outward, caus- 
ing ihe belt to loosen or be thrown. The 
pulley will be replaced by dealers free 
of charge, of course In lhe same visu, 
dealers will insulate lhe positive bat- 
tery cable from its clamp. In some 
cases, normal operation of the Corvette 
tan cause the damp to slice through 
the Cable covering as deeply as the 
copper, creating a potentially nasty 
surprise. 

We've heard about other problems, 
too. which are mostly just the irritating 
little bits ultimately worked nut of any 



brand-new design. Seems the unique 
Goodyear Gatorback tires, specific to 
she Corvette, tend to throw snow up 
into the car's wheel housings, where it 
sucks. Enough snow can get packed in 
there, we're told, to affect steering. 
Some Corvette LCD dashboards have 
experienced failures, too The unique 
Corvette manual transmission, the 4+3 
which provides computernion trolled 
overdrive in the top three gears, was 
also delayed beyond initial introduction 
dates because of developmental grem- 
lins, The transmission's problems, 
however, ere said to have been solved, 
and the unit is available in buyers as 
you read this, [n fart, we used one of' 
the first stick Corvettes in a recent 
monster Corvette vs. the World road 
test. Look for it next month 

SVO Tempo from Ford? 

Well, yes and no. Ford' & Special Vehr 
ole Operations did pul a prototype 

r FSea up Cum to page 16 } 
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Extra -wide interior 
Ban-Rot* prevents 
waistband rollover 



Self-fabric French fly keeps pants 
flat in front for a neater took 



Fully extended fly lining Insures 
flatness, prevents puckering 



Par Four slacks offer an. array of special features assigned for long-lasting comfort and | nOnnO^ 

style. Available in five handsome colors, at one beautiful price— $26. Coordinating Par UWl V/l II I *— * 
Four shirts, From The Par Four Collection omy at jCPenney Dedicated to the well-dressed man." 

Also G^fiabh* I hr ogpn (h& JCPmnty tflafog Prun s f mghef m Alaska Hs-#y&.i Puwlo Rl« 1963 Tt n J.c p^nn«y Company, Inc. 
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together a few months ago. at the 
request of the Ford bigwigs The SVG 
car, however, earned the turbocharged 
1 .6- titer CVH, engine that is also used in 
the EXP Turbo. The Tempo, on the oth- 
er hand, users Ford's 3. 3-liter HSC Four 
in regular issue 

What' s going to happen, then, is that 
the mainstream Ford folks will put 
together their own Tempo turbo vari- 
ant for “about 1905%." my Fond guy 
says, using pointers from SVQ hut nei- 
ther the LG- nor 3,3-liter engines. The 



hot Tempo derivative wifi feature a 2.5- 
liter turbocharged Four, boosting the 
performance of a car which some have 
likened to the Chrysler Airflow of the 
1 930s 

The sales job done for Ford by the 
Tempo is bettor by any measurement 
than the job done by its Fairmont pre- 
decessor. 

But the high-output Tempo wiil bring 
a new, necessary identity to that car 
Sine — important primarily because the 
Tempo stands to be overwhelmed 
when the European Sierras are intro- 
duced to the u.5. in all their promise of 
glory. 



New 

Home and Professional 
Computer Books. 



264 
pages 

* 12 95 

How to Feel at 
Home with a 
Home Computer, 

Finally— a book chit answers the 
most asked questions about a Heme 
Computer— what Le is, whac it does 
and whsr it can do for you. A "mus: 
read 11 for anyone who owns one or ii 
thinking of buying. 

You'll see that s Home Computer 
Ls useful, practical P educational, 
fascinating, and fun . . . For the 
whole family ■ This book cells you 
how. And why. 

Two New Computer Books . . . available now at leading bookstores and 
computer retailers. 

Or, if you choose to order direct, send check or money order, $12,95 each 
book (plus state sales tax and $ l ,25 handling to; Texas Instrument*, 
Dept. CB-U, P + 0, Box 3640 M/S 54, Dallas, Texas 752*5. 

. Texas 
Instruments 

Creating useful products 
and services for vou, 

£ L9fl3 Tl Ptintcd m U.S.A. 
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256 
pages 

$j2« 

Personal/ Professional 
Computers. 

How can they help you? 

Here, in one clwtly-writctn, folly- 
illustrated, easy-ttpundemand book 
i& an in-depth look m computers and 
what they can do for you- It's a 
practical guide for using entnputets 
in your business. You 11 learn enough 
about bow compueers work co elf eo 
lively evaluate cheir utility. Ii F s a 
book that manager* in every business 
need— in every business big or small. 




More Chrysler mini rockets 

More good things are coming firs m the 
Chili Maker. CamoSl Shelby is putting 
together a killer namesake edition of 
the Rampage. Chrysler' s L-body pick- 
up takeoff. My Chrysler source indi- 
cates the 2. 2 -liter HO Four will gn 
under the hood, with the necessary 
musclebui Idling under the fenders, 

Also pending from Chrysler is the 
Highland Park Rabbit GT] killer, the 
Omni GT With an improve suspen- 
sion and the ubiquitous 2. 2- liter turbo 
Four. Podge sources claim the little 
commuter will have the potential to 
suck the doors out of Volkswagen's 
quick Rabbit GTI. 

You'll be seeing a lot in print about 
Plymouth's little Colt GTS {made by 
Mitsubishi). I just spent a week in one. 
and st" s one of the liveliest and fastest 
cars I've driven in a long time, with 0- 
60 runs in die low eight -second area. 
Body rolhranges from seldom to never. 
This is □ cult car abomtngf 



C-Car snapped 

Last month, we told you we'd seen 
Olds mobile 1 s new front-drive C-car, 
but We couldn't photograph it. Now 
we've got spy photos of the Cadillac 
version — the front -drive Sedan de 
Villa 

It has the same big side windows, 
formal rooftine and short trunk as the 
fwd Glds 90 It was originally sched- 
uled for a fall 'S3 introduction, then put 
off until the winter. Production startup 
is now scheduled for early December. 
Unofficial word is that the corporate 




-\ 
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Spy ihoti of front -dr[ve Sedan de Vllle maw 
off fh* distinctive Chew formal " roofllne. 



automatic nansaxle is giving reliability 
problems on these bigger cars, and GM 
brass does not warn to issue another 
front -drive recallmoblle "It's the larg- 
est quality improvement program in 
our history." says a source at Cadillac. 
fc 'We've got hundreds of cars now 
being tested." AN 
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Now NRI takes you inside the new 
TRS-80 Model 4 microcomputer with 
diskdrive to train you at home as the 
new breed of computer specialist! 



NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers 
It's no longer enough to 
be just a programmer or a tech 
nidan. With microcomputers, 
moving into the fabric of our 
lives (over 1 million of the 
TRS-80 1 " alone have been 
sold), interdisciplinary 
skills are demanded. And 
NRI can prepare wu with 
the first course of its kind, cowering die 
complete world of the microcomputer. 

Leant At Home 
En Your Spare Time 

Wth NRI training, the pro- 
grammer gains practical knowledge 
of hardware, enabling him to design 
simpler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 



quickly and easily, 

Only NRI gives you both kinds 
of training with the convenience of 
learning at home. No classroom pres- 
sures, no night school, no gasoline 
wasted. You learn at your convenience, 
at your own pace, fet you're always 
backed by the NRI staff and your in- 
structor, answering questions and 
giving you guidance. 



Same Training Available 
With Color Computer 

NRI offers you the opportunity to 
train with the TRS-80 Color Computer 
as an alternative to the Model 4, The 
same technique for getting inside is 
enhanced by using the new NR1- 
developed Computer Access Card. Only 
NRI offers you a choice to fit your 
specific training needs. 




Nm tnta*« todufe* cAfaer tht T*£*> Model + 

HkmcomjHiter'vith Disk Drive urTKVfHI Color 
Own pater -*+tfi Cunpufer Accoa lird; pnr4E* 
aland i/Tt rtu hlf Ojgtigmy (Jib; 4*^ 

of dftnotwrKlHtiaid sjKdmflib- 

iTEfi-JW h x lorinrurk of the S»hn [Umc± ijf UnA 1 tflqi ) 



TRS-80 Model 4 Pius Disk 
Drive lb Learn On and Keep 

NRI gives you hands-on training 
on the latest model in the most popular 
line of Radio Shack microcomputers: 
the TRS-80 Model 4. 

tixj not wily Seam to program 
your Model 4, you learn all about IL. . 
how circuits interact. . interface with 
other systems. . . gain a real insight into 
its nature Under NRI’s expert guidance, 
you even install a disk drive, verifying 
its operation at each step. 

'tou also work with a professional 
4-fonction digital multimeter and the 
NRI Discovery lab® performing over 
60 separate experiments. 

The powerful, versatile TRS-80 
Model 4 microcomputer disk drive and 
other equipment you train with are 
yours to use and keep! 



The Catalog is Free. 

The ftainifig is Priceless. 

Get all the details on this exciting 
course in NRI’s free, 104 page catalog. 

It shows ail equipment, lesson outlines, 
and fads on other electronics courses 
such as Electronic Design, Industrial 
Electronics, Video/Audio Servicing. . . 

12 different career opportunities in all. 
Keep up with the latest technology as 
you leant on the latest model of the 
world’s most popular computer. If card 
has been used, write tor 

NRI Sdioofci 

.McGraw-Hill Cfflitinuirg 
Edbcatiwi Center 
3999 Wscorsjn Awnue 
Vtoshin^nn , DC 20016 

We'll gtw you tomorrow. 






covers, right-hand remote-control convex 
mirror, and AM, FM stereo* 

I lard I v the kind of car you'd associate 
with a low price. 

Yet all these comfort features are also 
matched with the kind of advanced tech- 
nology you should expect in a 1984 
automobile. 

Like variable ratio rack-and- pinion 
power steering for precise handling. 

Nitracushion shocks and hybrid 
MacPherson struts that give a quiet, 
controlled ride. 
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IT PROBABLY 
COSTS LESS 
THAN YOU’RE 
WILLING 
TO SPEND, 



r ' his is the 1984 Mercury Marquis. 

There are two ways to find out 
how much it costs. 

You could look down at the bottom of 
the next page. 

And be mildly surprised. 

Or read the next few lines in between. 
Then the price. 

And be pleasantly shocked. 

Because this is not a stripped-down 
version of a new car. 

But one with a standard equipment list 
that includes power steering, power brakes, 
automatic transmission, and individual 
reclining Twin Comfort Lounge seats. 

As well as optional features already 
included in its price that usually end lip 
as painful additions to the price tag of 
most new cars. 

[.ike air conditioning, white sidewall 
steel-belted radial tires, wire-styled wheel 



GO if together— buckle up. 





A hu an electronic Engine Control svs 
tem that not only constantly adjusts the 
overhead cam engine to achieve peak 
levels of both power and fuel efficiency,** 
but keeps an electronic diary of the en- 
gine's behavior that can mean quicker 
diagnosis at service time. 

f Ills Marquis also offers a feature 
that's becoming hard to find at anv price. 

Room. 

Not just for five passengers to fit. 
Room for five to sit. Comfortably. 

The Mercury Marquis pictured here 



has all this. 

For S9,91(i. 

It you were thinking of paving more 
tor a car, perhaps we've given vou some- 
thing to think about. 

Call us toll-free at 1-800-MERGFAX for a copv 
of the 1984 Marquis catalog. 

M.iv tv dvifUvL kir tin'dil • Til l:ST. inv\ | |’\ | ^ i \ 1r ,, , 

V.nTT ll ' \lrx:.fl -tWre..., Vur niilraW *„ v1 

MERCURY A MORE ENLIGHTENED APPROACH. 

-"‘CO I \ M£FICUB> OV Sl( *4 C > 




MORT SCHULTZ 
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Hunting for a solution 



I recently purchased a used 1980 
Chevrolet Impale with a 305-cu -in V8 
engine and a clutch-type torque con- 
verter transmission that's giving me 
fits. At 43 to 55 mph, r he transmission 
can t make up its mind to shifi up or 
down and gives the sensation of a bad 
engine miss. Mechanics at a Chpvy 
agency and independent transmission 
shop told mo the? same thing — * normal 



Leak in Lakeville 

A short time ago I bought a 1978 
Chevrolet pickup truck dial's equipped 
with the 350-cu, -m. (5, 7-liter) Oidsmo- 
bile diesel engine , It s leaking oil from 
the rear main seal. I replaced the seal 
once . but after a few miles l he leak 
started again, Cant l stop it? — James 
Smith, Lakeville, Ind. 

You can. but you have to use the coe^ 
reel adhesive. It is not ihe one return - 
mended in the service manual. (Anoth- 
er instructions in the manual should be 
followed.) 

Glue the seal into place with a super 
adhesive made by Fel-Pro (No. 361) or 
Loctite (No. 414) You get the Lociiie 
product if you buy ihe seal from a GM 
dealer using part No. 1052621. 

See that the bearing cap and seal 
grooves are dean. Then, coat the seal 
grooves with the glue. Don't leave 
gaps. If you do, the seal will bunch up 
and create a space through which oil 
will leak. When it comes to installing 
ihe upper seal, you have to remove the 
crankshaft. 

Rx: A salt-free diet 

l have a 1977 Dodge Aspen with a six- 
cyHnder engine that keeps stalling in 
Wei weather . especially as the engine 
idles The problem has come a£ouf in 
the past year The dealer replaced sec- 
ondary ignition cables and the distribu- 
tor. He also tested the fuel system, btiE 
can't eliminate the problem. I need 
suggestions.— Frances M&zza. Middle 
Village. jV. Y. 

li sounds like an electrical problem. If 
it were a fuel-related condition, the 
engine would also stall in dry weather 
To find out which electrical part is. 



for this car. " l can't believe it. Help., 
please — Dale Seer, Bloomsburg, Fa 
Normal, my foot. The solution for a 
1 980 GW torque converter dutch-typo 
transmission that '’hunts’' is to replace 
the governor pressure switch —in your 
case with one having part No. 
S633363. This can be clone without 
removing the transmission from the 
car. 



weak, lot the engine idle. Lift the hood 
and men tally divide the engine into 
zones. Then, using a small spray bottle 
filled with water, lightly spray each 
zone to see if the engine stalls. Also 
spray electrical connectors attached to 
the firewall and fender housings. When 
the engine stalls, determine which 
electrical components are involved and 
check each of them. 

Look for cracks, corrosion and similar 
signs. If you can't find physical evi- 
dence of a fault, you may have to sub- 
stitute-test with new parts. 

If you asked me to guess which part 
is most likely causing the trouhie. fd 
include the ignition coil In the first zone 
you test. Water can easily interfere 
with the coil's operation. 



Bad vibes 

My 1 983 Honda Accord runs great 
when first started buE about one-half 
hour ia ter a bad vibration develops in 
the steering wheel, dashboard and 
front seat, h happens only when ihe 
engine is idling with the automatic 
transmission in drive or reverse — 
never in neutral or park. Simulta- 
neously.. the tachometer media drops 
from about 950 rpm to about 450 
rpm 

The dealer has worked on the car 
nine bmps * — even installed a new car* 
burctor. Now he tells me this is normal. 
The car is less than five months old. 
What should l do? — Mr chad 1 Mombrea. 
Buffalo, MY. 

Do this, and do it in this order: 

1, Have the idling speed and idling 
mixture adjustments rechecked as the 
engine is vibrating. Idle should be set 
between 750 and 950 rpm to give mini- 
mum dashboard vibration. It is nomial 
for a Honda equipped with an automat- 
ic transmission to have a little dash- 
board vibration when idling in gear 
However, k is not normal for the 
engine Ln idle- at 450 rprt% which is 
much too low. 

2. If the trouble is happening only 
with the air conditioner turned on. 
which 1 doubt (wouldn't you have said 

(Fltfase lum In page Z4) 




Bon voyage 

Lets of people ga on extended ( 30 - to G 0 a 
davl winter vacations and leave th#ir 
cars ax horn*. The following- steps will 
help protect the vehtete- 

1 . Add a Suc-ounce can of fuel det er 
gent (conditioner) to the fuel tank for 
evary five gallons of gasoline In the tank. 
Bounce pie rear %o mix the liquids and 
run the engine for five minutes at about 
1.200 rpm to disperse detergent 
throughout, the fuel system. 

2. Remove the battery Add water 
{otiiy if it r s a nanmaintenaJWft frae hat" 
tery ) if necessary- Charge the battery and 
Store it -On a stand in a cool, dry place. 
Ma ke certain Ghat you don't store the bat- 
tery ul direct contact with concrete. 

3. If lira car is going to be left outdoors 
whore thy interior will be exposed to the 
sun s rays, tape some thin cardboard over 
the windows. 

4 . Inflate tires to the pressure embossed 
on sidewalls. 
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Try gold rum — the smooch alternative to bourbons, 
blends, Canadians, even Scotch. The first sip will amaze 
you. The second will convert you, 

Make sure the rum is from Puerto Rico. 

Rum has been made in Puerto Rico tar almost five 
centuries. Qtir specialized skills and dedication have 
prcxl uce d ri mis t it c >: ceptio nal dry ness and pu r i ty 
No wonder 86% or the rum sold i n this country 
comes fmm Puerto Rico. 

RUinS OF PUERTO RICO 

Ayed for smoothness and taste, 

: .I In-' : ! ■ F tftrlo HiCO mnpir. *r u : Fo.«r'p V- c:ii ■■ Ru-rr- Dr.-t*! RM4, l?9fl Bve Amencss 

1,1 h?V 'W,; '■ ! : 'H- 1 I'. ! ,■>:■! r. ' KjPrlO hrY: 



If you're still it's bee au se you 

drinking haven't tasted 

whiskey gold rum 

on the rocks, . . on the rocks. 
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CAR CLiWfC 

(Contin uvd fram moe 22) 

so?}, have the air-condition le 1 ^ idle 
boost on the carburetor linkage read- 
justed or replaced. This little vacuum ^ 
operated gadget is supposed to bring 
idling speed hack to normal when the 
air conditioner is on. 

3. If engine idln is fluctuating 
between 450 and 950 rpm dunng hot 
weather, then the fuel you use may bn 
boiling in the carburetor float bowl. 
You may see bubbles In the sight glass 
on the side of the carburetor. 

Run the engine until symptoms 
appear. Then, spray water over the 
intake manifold near ihe base of the 
carburetor Tor about five minutes. If the 
idle stabilizes, the test confirms that 
the fuel is highly volatile Change your 
brand of fuel. 

Tills particular problem is orcurring 
with most makes of cars, because 
many brands of gasoline now contain 
alcohol, which is highly volatile. In 
many states, as long as gasoline does 
not contain 10 percent alcohol, there is 
no legal requirement for it to be labeled 
■gasohol/ 1 This means that the fuel 
you're using could contain as much as 
9 9 percent alcohol. 

The effects of alcohol on an engine 
were recently summed up by Chrysier 



officials in a warning to dealers: 

"Mtsblended fuels lector's hole: de- 
fined as fuel blends containing exces- 
sive amounts, of ethanol and/or metha- 
nol] can cause a number of serious 
problems. In general, driveability is 
poorer, luel economy is lower, vehicle 
evaporative emissions arc significantly 
higher and fuel system materials dete- 
riorate prematurely." 

Why would a fuel company add alco- 
hol? To increase octane as cheaply as 
possible. The Internal Revenue Code 
allows companies a per gallon tax 
exemption for alcohol blended fuel. 



Freeze-up in Fargo 

/ own a 1980 Plymouth Trail Duster 
that has a 360-cu.-in. engine In late 
autumn and early spring, when ihe 
temperature hits 30° to 40° F and 
humidity is fairly high ihe engine 
develops a carburetor icing problem. 
Tv o replaced the Coffey card with a 
Carter and have experimented with 
bigger and smaller nlam jets. Tve also 
examined jnEdke pons. They are clear 
and outfitted with gaskets having cor- 
rect orifices for cold weather. — Tim 
Gunnerson, Fargo. N.D. 

Has the heated -air intake system 
been removed from the carburetor? if 
so, reinstall it and chock CO see that the 



k 



"Pcwi-tlvely" 
not Phillips 

One is called FhlJ- 
tlps; the other is 
tailed! Ptmdriv. Al- 
though they took similar, 
they're not, i m talking about 
the screws that hold trim parts tb new^r 
cars, In the -‘olderr days, PiuUips screws 
were uaed. Ngw they're Pozidriv screws, 
which provide better retention. 

Believe me: You caiTl use a Phillips 
screwdriver to remove Posadm screws 
wh&n doing a job tike replacing a 
burned’ out headlight. You need a Pd£i- 
driv driver, which you can buy at an auto 
parts toid accessories Store. 

[f you insist on using a Phillips screw- 
driver to do this type of work, you're 
going to screw up the screwheads with* 
DU1 getting the screws Loose. 




$1000 A Month With Just A Hack Saw! 

■ft Philip F.. Rraruato Sr* I9B2 



Yes, you can maker £1000 a 
monlh and more with just a 
hack saw in your spare time. 

Willi Get Rich? 

No fc you will not gel rich, 
but you car make over 1 1000 
a monlh in your spare lime 
and have a ball doing it. 

I tried al! those “Get Rich’* 
gimmicks Thai are advertised, 
i ha i never cell you anything 
until yoiTve sem ihem your 
£25 t and then you find out 
their gimmicks were nos for 
you. Wdl, Tve iried them all 
and I'm still not rich. 

All I ever wanted was 
something I could do in my 
spare time with my hands, 
make a little money and en- 
joy myself and noi have to 
buy £3000 worih of idols or 
merchandise to do it. 

Believe ti Or Ntit 
I found the most enjoyable 
and profitable business 
working with my hands and 
the only loots I use are a hack 
saw* and measuring tape. The 
really nice thing aboul it is 
any man, woman or ten-year- 
old can do is, 
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What Dolton? 

\ make beautiful indoor/ 
outdoor P.V.C, pipe furni* 
lure. Such as chairs, lounges, 
tables, swings, and all kinds 
of baby furniture out of 
P. V,C, pipe: even birdhouses 
and feeders. P.V.C. pipe 
furniture is the hottest selling 
furniture or the market 
today, because ii Is unique 
and beautiful and will not rot 
or rusi and it will virtually 
last a life lime. 

Profit Unbelievable! 

The fantastic part of this 
business is the profit. 







Just go look al some of this 
furniture in ihe stores and see 
some of the unbelievable 
prices it is selling, for. 

A chaise lounge tfcjar costs 
362.25 in material and three 



hours of work is selling for 
over £22fl in the stores. I can 
sell my chaise lounge for 
anything l think my labor is 
wonh. For one*, the big 
manufacturing companies 
cannot compete with me or 
you on prices. You will find 
you will have more orders 
than you want! 

When 1 can y ou bay 

ikePMcPiw? 

You can buy the P,V_C 
pipe from any local hardware 
store lo start. Plus 1 will sup. 
ply you with the names and 
addresses of cushions and 
pipe manufacturers who will 
sell to you wholesale n plus I 
will supply you with my shop 
manual and six detailed 'shop 
drawings wigh pictures and 
measurements of six different 
designs. 

too you need my 
shop drawings? 

No, you don’t need my 
shop drawings unless you 
want eo save hundreds of 
hours of trial and error work 
and thousands of dollars that 
E had so spend before J finally 



found the right design arid 
measurements and tricks to 
the manufacturing of P.v.c. 
pipe furniture, l only wish 
that when I started. \ could 
have bought these shop 
drawings and t would have 
gladly paid £100 for just one 
of them. 

/ H itt pay you! 

Yes, 1 will pay you £25 for 
any unique design shop 
drawing that 1 can use in my 
collection and workshop 
manual, 

/ low du yon start? 

1} Decide if you like to 
work with your hands to 
create things and want to 
make money, 

2) Can you afford $ 12.00 
for my shop manual and six 
drawings, 

3} Send me your name and 
address along with yOUr 
check for Si 2, DO to: 

Philip E. Hrancalo Sr. 

P O- Rox 237 PG 

Riverview, Florida 33569 
(813) 677.6948 

Please allow about two 
weeks for delivery. 
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FORT COl-l-i NSON r NORTH WEST TfcflRITURY. 
m MILES FROM 1 HE POLAR ICE CAR 
WINTER- FIGH! MONTHS LONG. 



WtitTL-wr you find u winter like this. 
y< ki'II pn *KihIy findl 1 ta IVirtabk* 
Kvmmtv Heaters. 

Built lis rubied as the weather. 

Tl ivy'rc <ii c . tvt mu umciiL easy -to* use , 
and. hacked hy ,i TTirce Winter Limited 
Warranty, t 

Fur over 40 year*, ptc^ple aruurtd the 
world have faced the u*rRi winters on 
earth with i me puriahte keFoyeiH' hearer 
Oirhvl 



KWARUi KEROSENE HE A' 



Ft* your closest Corona dealer caiL I 800- 543- 567 5 On Dhto 1-800- 7 62-? 846). 



C 19#3, SLO Jp|«nar.i*»jH Cfrpwfll j«rA S rtKiiSiary til Hiwa! Marvuta^luH-n* 39? S JJdftun Onto, Uitfffli. iltirt} 454 ]4 C'h«h HilP fcwtf codfvM pwmHltfl : nr 
CJfrltimid, AnC walls - i i2*p i«4i+rt -i J^Mhng&ip <aP hijman hibiEuEioii. DC sicrt i#rf ih a fnuU- -IahisjIy drittliiltyt Lill«a Dp Id* Aid S Hid Aisle 

tawesene 53«afiC vta ensls witsltf* 1 lb? r(-ydwK,r 1 Fqr izumplcflc ifeltih ol Lur&f id's Tflrfr* W' Itf «* L- 'fisted IN&tMftfy, CWltKl titO IflEcf fiahq^l 



valve inside the air cleaner snorkel is 
functioning. Vour carburetor should be 
equipped with Lhss system, which pre- 
vents carburetor icing and improves 
cold driveability. If the air horn of the 
Carter carb has a different diameter 
than the original equipment Holley, 
you may have to modify the base of 
your original equipment air cleaner 
Use of the wrong intake manifold 
gaskets could cause driveability prob- 
lems. Two different gaskets are used 
with 360aj.-in. engines. One is for 
heavy- duty trucks, ihe other for light- 
duty trucks It's possible that the wrong 
gasket was installed. The correct, gas- 
kets have part No. 3837605 
The use of a carburetor that is not 
the same as original equipment can 
cause problems. Cold start and warm- 
up driveability are greatly affected by 
slight variations in choke, fast idle and 
vacuum break calibration Trying to 
adjust a nonstandard carb is a trial and 
error operation 

Insatiable appetite 

My 1976 Ford which has a 351-cu-in 
engjne. eats ignition modules. The first 
was replaced in 1980. Since then, it's 
gobbled two moo?. Each time, a differ- 
ent brand was installed. — E E Bncmnd, 
Raleigh, N.C 



The original Ford- made modulo in- 
stalled in your cm in 1976 had its cir- 
cuit board and other components sun 
rounded by sand The sand was sup- 
posed lo dissipate heat, bu! it wasn't 
always evenly distributed. Therefore, 
heat could get to the circuit board and 
destroy it. causing failure. 

When Ford found out this was hap- 
pening it changed ihe design The new 
module is not as easily affected by 
heat Some other parts manufacturers 
have been slow to act — that may be 
why you r ve been having trouble 

Furthermore, some cut-rate modules 
are built with modified (Less expensive) 
circuits and inferior components. How- 
ever. the modules produced by well- 
known suppliers of ignition parts 
should be at least the equivalent of the 
original equipment module. Some of 
the top-line aftermarket modules are 
guaranteed for five years or 50.000 
miles, or longer 

To ho sure you get a modulo that will 
last, buy it from a Ford dealer, or buy a 
nationally advertised, name-brand 
module with a guarantee. IM 



DO YOU HAVE A CAR PROBLEM? 

Ju'rT r-f. rf SmTJ yr.'Li, 1 CJuPSIr&n r.i thr 

Citr Ciinu Fiifiui.it .Ud.4Jw.tj Li Wont 5 Ah Sr 

PIvwY wir .V Y IQQI9 Whiki tviMf* cannot be an 
Jnd^iC^Ai-W' ^antSlifdTri^ ltkl[ itit? tiT i^entTdr 
■IffhW’.? iviJl' ftp tfjy.TdJA'ir'i.J' in Jfk- i OJurn.v 



SERVICE TIPS 

p Before you tear down the 2.5- Or 2B* 
liter engine In your front -wheel -drive 
GM car because you think it has a bean- 
ing knock, chock torque converter-to- fly- 
wheel bolts. Loose- belts sound much like 
bearing noise — that is, rapping as ydu 
accelerate. 

S lg there an aimgying front suspension 
"chucking 1 ' noise when you drive a 
1983 Chrysler K- or Eyeless car over 
bumps at tow speeds? If so, install a new 
upper spring seat and damper assembly, 
one for each strut. It's No. 4052763. 
m If your 1982-33 Escort, EXP, Lyon or 
LN7 suddenly starts losing coolant, look 
to the heater coolant tubes, The original 
tubes have a weak link — the welded 
joints where the mounting brackets fit. A 
new heater coolant tube (part No. £3ra- 
18B402-AJ Is stronger. 

■ When you mfill a drained cooling sys- 
tem of a Toyota ZT-C engine (Corolla, 
Carina), 611 the radiator to the top. Then, 
unscrew the coolant temperature send- 
ing utjji two turns. This bleeds air that's 
trapped in the cylinder head. The coolant 
level will drop. Tighten and add coolant. 
Don't start the engine as you do this. 

■ Don't be fooled into overfilling the 
crankcase of your 1933 GM £.5 -liter 
engine Spot welds on the bracket hold- 
ing the oil dipstick tuba can Keep the dip- 
stick from seating. Replace the mba with 
part No 10027337. 
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STEVE TOTH 



APPLIANCE 

CLINIC 




Water on refrigerator 



I have a Genera! Electric refrigerator 
freezer. Model TB1 45LC- Three pools 
of water form on its top every three or 
four c/ays. Why does this happen and 
what can 1 do about it?— Joseph D. 
Dimockr Ventura, Calif. 

It sounds as if moisture has accumu- 
lated in the insulation around the top of 
the freezer compartment. Frozen, mois- 
ture-soaked insulation cools the metal 
cabinet top enough to condense humid- 
ity from the air and fbrm the pools. 

If you" re lucky. the problem is caused 



by not defrosting the freezer frequently 
or thoroughly enough to melt the ice on 
the inside as well as the outside of the 
evaporator. If you're unlucky, the freez- 
er compartment liner is cracked. 

Try defrosting the refrigerator and 
freezer completely. Transfer all food 
and unplug the unit. Let it warm up and 
dry out for 24 to 4 8 hours with the 
doors open. With luck, this will dry the 
insulation and solve your problem. If it 
doesn't, you may have to repair the lin- 
er or replace the insulation. 



Appliances for the disabled 

"The world of the disabled is frustrat- 
ing enough without their home envi- 
ronment presenting extra difficulties 
that could be remedied with a little 
thought and ingenuity/' This statement 
by Dr. Howard A. Rusk, founder of the 
recently renovated Horizon House. 
New York University Medical Center's 
Rehabilitation Center, inspired appli- 
ance modifications by Whirlpool. 

Certain basic appliance designs have 
been identified as easier to use for the 
disabled. Minor changes in the controls 
make these units more convenient. 
While the ideas are generic, specific 
modifications apply only to Whirlpool 
appliances. 

A soft vinyl adapter fits over the 
main control knobs on some Whirlpool 
appliances. Its larger size reduces turn- 
ing effort and its soft surface lessens 
pressure on the fingers— important for 
arthritics, A simple hook-ended pusher- 
puller bring* out oven grids so hot pots 
can be handled easier and safer from a 
wheelchair. Plastic faceplates with 
Braille markings enable the blind to 
operate microwave ovens and other 
appliances with finger ’touch eontrels. 
An angled mirror over a sieve Sens a 
seated chef see into pets. Control-knob 
extension handies operate the rear- 
mounted stove controls. 

Aids To Independent Living , an 
eight-page booklet on adapting and 
arranging appliances for the handr 
capped. i$ available free from Appli- 
ance Information Service. Whirlpool 
Coip., Administration Center, Benton 
Harbor, Mich. 49022. 




□ babied consumeri can use Whirlpool appli- 
ances more easily with modified controls. 
VlttyT adapter flop) for arthritic? fils over 
standard knobs on Utfhldpool * washer, diy- 
er or dishwasher. Extension handle j middle | 
turns rear- mounted knobs frOfn 4 sitting 
position. Brass rivets on oven controls | bot- 
tom | Indicate positions In Braille to help 
blind or vision-impaired users. 



Burning rubber smell 

1 have a WestJnghouse two-speed 
washer. Mode i LA4&OL, serial No. 
LWA164B6 . When I wash a load of 
clothes, it smells of burning rubber. 
Changing the belt twice helped , but 
only /hr a short while. The burned rub- 
ber smell soon returned. What do you 
think?— Norm Shisler , Kellogg, Idaho 

Your problem could have several 
causes: 1. the idler pulley may be bind- 
ing; 2, the transmission bearings could 
be wore enough to cause drag; 3. the 
drive belt may be incorrectly ten- 
sioned. 

Remove the boh and try io turn the 
idler pulley by hand. It should spin free- 
ly. The transmission pulley should be 
light and the shaft shouldn't wobble, 
but h may be too hard to turn easily by 
hand. Belt tension should allow a Little 
less than 14-in. deflection bet ween the 
pulleys. 

You may have to call in the White’ 
Westinghouse service people to find the 
source of the odor. 

Humming ceiling fan 

My newly installed ceiling fun from 
Moss Manufacturing Co r Model 
HF200, makes a very irritating hum 
when run at Jess than fiifi 1 speed. Term- 
ing down the rheostat from top rpm 
starts the hum in the motor. Tve taken 
the rheostat apart, and can find no sign 
of trouble. What won Id cause the motor 
to hum? It s $ a variable-speed job 
designed for 1 15 v. and rated for SO to 
150 rpm. — Yack C. Moseley, Hunts' 
ville, Tex, 

1 talked with Moss personnel in Flor- 
ida. They believe your problem is in the 
speed control- The noise is coming from, 
the control, but sounds as if it's coming 
from the motor. The only cure is to use 
a separate, wall-mounted control. 

1 suggest you contact the manufac- 
turer by calling, toll free, T8QCK327- 
1516. Give them the model number 
and fan blade size and they'll send you 
the right speed control at no cost. PM 



It you Jijwi? j pmD/m n ivt-rfi any ippiimnm, ppnri yr?ur 
fliting 1 wh cbffncrfFrafidsfinar numbers, w 
Appliance Cfanirr, Ptywriar Mtdharucs, 224 Wssc 57rft 
5*., iVfiw York, NT rfrM Sorry: tow vanKM 

be MfY-: fvrwvl encfjvi'duwflr PrvthKOf of bwjijp mrflnn s* 

wH -hi? discussed m ftos rofirfrxm 
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Warning: The Surgeon General Mas Determined 
That Cigarette Smoking Is Dangerous to Tour Health. 






I know where the gas goes. 
And that’s all 1 care to know. 






Me. Goodwrench knows how 
to keep my car mnsilng right. 




Heaven knows I'm no expert on cars. But I get along pretty well. 

AH t do is follow the maintenance schedule in my GM owner's manual. 
I go to Mr, Goodwrench for regular service and 
for advice l feel l can trust. Thoroughly, 



You see, Mr. Goodwrench has the right tools and eq ui pment. And he 

has GM training available, Besides that, he can get genuine GM parts— 
the kind engineered just for my General Motors car. 

And Mr. Goodwrench is committed to reasonable prices— 
he has pledged to be competitive with other places f can go around here 
for service. To me, that’s important. 



So keep that g reat GM feelin g with genuine GM parts at participating 
independent Mr. Goodwrench dealers selling Chevrolets, Pontiacs, 
Oldsmobiles, Buicks, Cadillacs, GMC and Chevy Trucks. 

LETS GET IT TOGETHER. BUCKLE UP. 










JOHN GAYNOR 



HOMEOWNERS' 

CLINIC 




Moisture on bathroom walls 



Our bathroom walls are drywaff Al- 
though we've used many coats of prim- 
er an the area, the paint on 2 ft. of waif 
above the shower tile keeps blistering 
We realize it 's a moisture problem, but 
d Fan or open window are impractical. 
Is there a special paint or preparation 
we can use to prevent this?— Con - 
stance O'Keefe, Canton. Mich. 

I guess you know that without a fan 
or operable window, you're courting 
trouble. However, if you can ever gel 



the blistered area dry enough lo work 
on, 1 believe that the next best tiling Lu 
ceramic tile would be to sand the old 
blistered paint thoroughly and cover 
the area with a solid vtrtyl wall covering 
(not vinyl -coated wallpaper). 

When you apply the vinyl wall cover- 
ing, make sure you brush the top and 
bottom edges and all joints tightly 
against the wall This will prevent 
moisture from entering behind the cov- 
ering and loosening it. 



Concrete cleaners 

Recently, J tested two concrete and 
masonry cleaners by Vi-Chem Prod- 
ucts Inc.. Box 34507. San Antonio. Tex 
78265-4507 All I can say is don't use 
these products unless you plan on 
cleaning your entire driveway. They do 
such a great job of cleaning that if you 
only dean the grimy spots, you’ll have 
a speckled, clean-dirty surface 

Rust-X contains a trace of oxalic acid 
and is designed specifically for remov- 
ing rust 5 tains from masonry and con- 
crete without etching the surface. 
However, the maker claims that it 
works just as well cm other surfaces, 
such as painted metal, fiberglass and 
vinyl. 

A companion product. Scmb-it, re- 
moves dirt and grime from concrete 
surfaces. The manufacturer also rec- 
ommends it for cleaning asphalt and 
ceramic tiles. I used Scrub-it on my 
ceramic-tiled shower pan It removed 
old soap and grime quickly and effort- 
lessly. As the manufacturer claims, t 
can see no damage to the tiles. 

Vi-Chem, publishes a Hotline bro- 
chure which Includes descriptions and 
prices of all the company's products. 
To receive the brochure, send a 
stamped, self-addressed envelope 

In the South end Southwest, the 
products are available through the 
Handy-Dan and Handy City chain If 
you live in other areas, you can order 
by mail. A 2 2 -ounce bottle of Rusi-X 
costs S4.99 and the 1 -gallon size is $1 5. 
The 28-ounce container of Scrub-it 
Patio & Drive Cleaner costs S3.69 
Send a check or money order and In- 
clude $2. SO for sales lax and stripping. 
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A great combination for cleaning a concrete 
drive or patio (topj: Rust-X remow rust 
from concrete and masonry without etching 
the surface. Scrufa-lt gets rid of din and 
grime from concrete surfaces, Pour a small 
amount of Rust-X on a stain and lightly 
brush It fmlddle|L After S to 10 minutes, you 
should rinse the area thoroughly with 
water to clean the spot \ bottom). 



Painting Styrofoam 

Cart you rei/ me what kind of paint i can 
uie to paint Styrofoam without damag- 
ing the material? S have several Styro- 
foam ice chests that we use when i rav- 
eling. They’re gelling very soiled, buz 
new chests aren't available in the size I 
want — PJ. Lindsay. Stuttgart , Ark. 

Your cooler may be made by one of 
many manufacturers of polystyrene. 
Styrofoam is the trade name of one 
made by Dow Chemical U-5.A . and is 
probably the best known. You can paint 
polystyrene with any latex (water-solu- 
ble) paint. Solvents in oil -base paint 
might harm polystyrene. 

Attic ventilation 

I am considering installing an efectric 
aide fan in my roof. I've been told that 
because 1 ortiy have smaft openings in 
the gable ends of my house, I'll need 
more venting holes for the fan ro work 
properly. How much venting is needed 
for the turbine vents which are turned 
by the wind? Perhaps these are a bet- 
ter solution to my problem . — W.A, 
Swanson. Oak Lawn. JU . 

The FHA Minimum Property Stan- 
dards require that ■/» of the ceiling 
area be free ventilating area. A 20 X 
30-ft. ceiling equals 600 sq. ft. Multi- 
plied by Vjm, that equals 3 sq. ft. of 
vents. You can reduce this to Vkn of the 
Ceiling area if 50 percent of the ventila- 
tors are in the upper portion of the roof. 
They must be at least 3 ft. above the 
Gave qr cornice vents 

You can also reduce the square foot- 
age of vents required to '/™ of the cell- 
ing area if there is a vapor barrier not 
exceeding one perm (the rating for the 
ability of a material to deter the pas~ 
sage of moisture) on the warm side of 
the ceiling I wcuLd stick to the '/in 
(more venting), in any case An electri- 
cally powered fan will, of course, move 
air quicker than a wind turbine M 



Do you have a ftdfnp marjwsnartcie- tviwr pmhlcfn? 
S« rd 1 1 id HomftJw-rWfS ' C/JftJC Popular MeriuifWGS. 
Z24 57th Sr , New Ywk. [V Y I00l9 imers 

c-jjuidI foil aniivpnKf jndjv/tiyjdJJy, hut profaTonu Of 
wtdc rmono^ will be- d>it Last'd' jrr rfie CO/umfl 
rTrrcrr ■ l UT!inr-n?f*±jr rfrtd ohairK-artarkt 1 JwJJ?, ST'S* PM'S 
HnmnCnmGuidi'. £4 95 postpaid Send yOut HJJYlWffff 
[0 Popuiif Mechanics, Sox ZDJ-tf, C\fr Stdt-'Pn. 
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The new speed-rated Radial T/A 60H 
and Radial T/A 70H are engineered 
with advanced materials and 
technology, 

A Special tread rubber compound 
promotes outstanding traction. 

B High void' to’ rubber mlio reduces 
hydroplaning lor superb wet traction. 

C. Computer- optimized tread design 
offers exceifenf hand/ing 
D. High moduius bead tillers help 
generate quick steering response 



When equipped with ihe Radial T/A EQH, 
the test vehicle generated as much as 
0 l 798 g s during JateraJ acceleration 
under dry noad conditions 60 1 o 0 mph 
dry stopping distance was as few as 
1473 feet. And the test car averaged 
129. S3 seconds to complete a difficult 
Z0 mile, 9-tum. road course: an impressive 
lap time affrtbutabfe to the predictability 
and contra f of ihe Radial T/A 60H ar ihe 
limit of adhesion, 



The new Bftfeodrtch Radial T/A SQH 
and Rachaf T/A 7QH—a combinahon of 
advanced handling characterises 
denied from the world -recognized 
Comp T/A raised white fetter sfyting, 
and the- .European H speed ^rating. 

These unique tires are designed to 
mate sports coupes perform. 



WE MAKE CARS PERFORM 




THE NEW RADIAL T/A60HAND 
RADIAL T/A 70H ARE DESIGNED TO 
MAKE THESE CARS PERFORM: 



ALFA-RQMEQGT 

SPIDER 

ASTON MARTIN 

AUDICOUPE 

4D0Q 

5Q0Q 

5QQQ TURBO 

BMW 320i 
528e 
mt 

m 

CHEVROLET CAMARO 

Z28 

CITA TION 

CORVETTE 

CHRYSLER ECLASS 
LE BARON 



DATSUN MAXIMA 

20QSX 

2BQZ 

2SGZX 

2BQZX TURBO 

DODGE CHARGER 
400 
BOO 

FERRARI 308 
FIAT SPIDER 

xm 

FORD ESCORT 
EXP 

MUSTANG 

THUNDERBIRD 

muzu IMPULSE 



MASERATt BITVRBQ 

MAZDA QIC 
RX-7 

m 

MERCURY CAPRI 
LN7 
LYNX 

MITSUBISHI CQRDIA 
STARION 

NISSAN PULSAR 
SENTRA 
STANZA 

PLYMOUTH THUSMO 

PONTIAC FIREBIRD 
TRANS-AM 
£000 STE 



RENAULT m 

FUEGQ 
FUEGQ TURBO 

SUBARU 

TOYOTA CELICA 

CELICA GT 

CEUCAGTS 

COROLLA 

CRESSIDA 

SUPRA 

TERCEL 

VOLKSWAGEN JETTA 
RABBIT 
RABBIT GTj 
SC1RGCCO 

VOLVO DL 



THESE TIRES CAN MAKE EVEN MORE CARS PERFORM, CHECK WITH YOUR LOCAL 3F GOODRICH TIRE CENTER OR DEALER. 



SIZE AVAILABILITIES AND ENGINEERING DATA: 

RADIAL T/A 60H 



TIRE SIZE 


BF GOODRICH 
RECOMMENDED 
RIM WIDTH 
RANGE 


(NFLATED DIMENSIONS h SSpsi 


REV Ml 
45MPH 


MAXIMUM 

load m 

AND INFLATION 
(M pai'i 


OVERALL 

DIAMETER 

(indies) 


TREAD 

WIDTH 

iinehe*) 


SECTION WIDTH ON 
MEASURING RIM WIDTH 
(inch®*? finrhaa) 


20S/6OHR13 


5.5- e.o 


22.53 


6 20 


6.] 9 on B.Qrim 


903 


3160 


19V60HHH 


5.0- 7-5 


23.23 


5.76 


7.B0 on 6,0 run 


&B6 


1210 


21S/60HRH 


5.5- B.5 


24.17 


6.54 


8. SQ on 6. 0 rim 


'fl&9 


1365 


235/60Hm4 


&0- 9 0 


25.12 


7.11 


9.45 cm 7.0 rim 


630 


1580 


2D5/60HRIS 


5.5- ao 


2469 


620 ” 


8.19 on 6.0 rim 


643 


1365 


Z35/60HR15 


6,0- 9.0 


26. ID 


7 11 


9.45 cm 7.0 rim 


801 


1630 


255/EQHR15 


65-10.0 


27.05 


7-77 


10-05 on 7.D run 


773 


I860 



RADIAL T/A 7 OH 



TIRE SIZE 


BF GOODRICH 
RECOMMENDED 
PJM WIDTH 
RANGE 


INFLATED DIMENSIONS *■ 2Bpm 


REV/MI 

P 

4S MPH 


MAXIMUM 
LOAD <lh) 
AND INFLATION 

(ttpai) 


OVERALL 
DLAMEim 
r inches'* 


TREAD 

WIDTH 

ruichesl- 


SECTION WIDTH ON 
MEASURING RIM WIDTH 
(inches! finches) 


I75/7QHRI3 


_15-65 


22.83 


5-06 


6- 92 an 5.0 nm 


899 


IQ25 


185/70HH13 


5 0^7 0 


2154 


5.47 


7. 3 1 on S. 0 rim 


877 


1140 


185/70 HR 14 


WtM 


24.57 


5.47 


7.31 on 5.0 rim 


847 


1210 


195/70 HR 14 


50-7.0 


2504 


5.70 


7.74 an 5.5 run 


833 


1340 


Z05/7QHR14 


5.5-75 


25.67 


6.08 


8. 1 0 an S. 5 rim 


814 


I486 


225/70HR15 


60-8.S 


27.40 


6 43 


8. 65 on 6.0 rim 


763 


1730 



BF GOODRICH 



W/MHIGH TECH 
f/M RADIALS 




■ miBFGuwinch 












THE 

PIW GARAGE 

Vacuum-pressure gauge option 



Mytyvat vacuum gauge can be used to test vacuum- and pressure-operated hardware. 




Air sniffer tester 

If you have a Late-model car with an 
oxygen sensor, you need a way to 
check it out. If the sensor or its feed- 
back feel system fails, engine perfor- 
mance will be affected. 

Many testers are available, but most 
are expensive and limited 10 certain 
makes. This tester costs about S55 and 
wilt work on most cars Jt has a light 
that Hashes when the oxygen sensor is 
operating normally It also has a switch 
that will simulate rich or lean signals 
from the sensor to the fuel system. The 
engine should speed up or slow down 
when this switch is used, allowing you 
to check out not only the sensor, but 
the systems that it operates. It's made 
by Thexton Mfg. Co. Box 35003, 
Minneapolis. Minn. 55435. and is 
sold at most auto parts stores . — Paul 



The Mytyvac manual vacuum pump is 
one of the handiest in a modem 
mechanic's toolbox It's used to test 
various vacuum-operated engine con- 
trols. Some owners bought only the 
pump, made for brake bleeding, which 
has no vacuum gauge. If you have one, 
you can now add a vacuum- pressure 
gauge for under $15. so that you can 
use the pump not only to chock vacu- 



Power windows 




Electric window winder mounts on the 
door trim panel and does the grunt work. 



Does winding up windows get you 
down? Mitsubishi's do-it-yourself pow- 
er windows are easy to install The 
units are surface -mounted by brackets. 
A special three-pronged expandable 
joint, available in four different designs 
to fit most cars, connects the unit's 
motor shah firmly to your car's win- 
dow-winder mechanism A built-in 
torque limiter device stops the window 



umopcracod hardware, but such low- 
pressure items as E i turbo w-astegate. 
which is typically triggered by 7 to 10 
p.s.i. If you have a pump with a pres- 
sure gauge, you can add the new vac- 
uum-pressure gauge. The gouge is at 
auto parts .stores that sell Mytyvac 
pumps. For more information, write to 
Neward Enterprises. box 725, Cuca- 
monga, Calif. 9173U. — ftauf Wcissler 



Weissler 



if the glass makes contact with any 
obstacle. The unit measures 4ft x 2 x 
7^ in. and weighs 2.7 pounds. You can 
buy the units at car audio dealers For a 
list price of Si 29.95, They r re distribut- 
ed by Mitsubishi Electric Sales Ameri- 
ca. 799 North Bierman Circle. Mourn 
Prospect. III. 60056 — Mi 



You may rwed an oxygen sensor tester to 
track down any rough running problems. 




Fwd engine twister 







white 



even a dutch replacement a major job 
The OTC Model 1732 universal support 
bar holds the engine in the 

drive-line components 
The support bar rests in the 
fender channels and holds 
the engine with ^jn. 
braided steel cable and a 
H-ln. hook. The 14-pound bar sup- 
ports 500 pounds and telescopes to 52 
in, wide. k r s Si 29 at parts stores from 
Tools & Equipment Div. of Qwatonna 
Tool Co,. 873 Eisenhower Dr., Owaion- 
na. Minn, 55069 — M-L 



Removing the transmission or 
transaxle from a front-wheel - 
drive car that has a transversely 
mounted engine usually requires 
that you remove the engine, 
as well This makes 



Meed a front ^drfwe Irarmy Job? The 
OTC bar wlJJ lend yOu si^apqrt. 



J5 
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SPUTTIMQ 

iCx"if 



524.94 



DELIVERED (INCLUDES TAX) 

LOWER PRICED THAN IN 1960 

OUR 27th YEAR 

• Ends broken handles, stuck axes and 
flying wedges 

•Hardened spUtling edge lasts and 
lasts. Res Isis defomtino. 

■Splits most logs In one ftck. 

•No struggling lifting heavy logs up to 
nigh priced power splitters. 

■No gasoline, no set-up. no takedown 
•Shape of head prevents sticking. 

•Drop'em. saw'em., stand'em tip and 

spkrem. 

■No gimmicks, Just simple physics. 



GUARANTEED ID YEARS 
AGAINST FAILURE 

For many years, you've seen our ads 
and read unsolicited letters from folks 
jus! Hke you. saying how unbetievowy 
effective the Monster Maul rooty is. 
Try o MONSTER MAUL AT OUR RISK! 
Within one year, if you don't tfwnk It's the 
fastest, least tiring method of splitting 
firewood, let us know, and we will give 
you you money bock, including 
shipping plus if s guaranteed against 

failure lor lO years 



Weight: (Total weigh! 1 5 Ib.J 
PllCfl: Factory pickup 

$24.64 Delivered to your door 



VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-6QO-321-9B92 
inside Ohio 1-216-236-5021 
Of? SEND CHECK OR MONEY ORDER 
Sorry No C.OD.'S 



SOTZ 

MONSTER MAUL 



Soti Inc., 13643 Station Rd-, Columbia Station, OH 44026 



NEIGHBORLY LESSON 

I visited my neighbor last week to find 
his son and <ron-indaw struggling to lift 
heavy cross-section a of oak and hick- 
ory onto a tractor-powered hydraulic 
splitter. I pulled the Monster Maul out of 
the back nF my pickup and want to work. 
After 15 minutes with aching berks, they 
and their m hp fuel -eating rig had split 
about 2^3 of whst l and the Monster had, 
and I was just getting loosened up. The 
first question they asked was where they 
could buy such a maul. 

Bill Dieckmam Letts, 1A 

M0NSTERC1ZE 

I recently ordered the Monster Maul, 
after having decided that, with your 
guarantee. I couldn't lose. 1 am thoroughly- 
delighted. 1 am impressed with the 
quality of construction and the simple, 
purely functional design. I also find that 
wood splitting hi* become my evening 
exercise. Now I've gut all- those other 
splitting tools left to collect dust. L am 
ordering a set of woodstove tools. I Do you 
know bow long I've looked for a rake?l, 
and a Maul for my father's birthdey. it's 
nice to find a company that makes simple, 
straightforward products that are 
designed to be used. 

Doug Allison, Altanta, DA 

UNDOUBTEDLY THE BEST! 

[ have one of your Monster Mauls and it H s 
the greatest Splitter f hive ever used. 1 
split 3 cords of oak in 1 day: approximate-' 
ly 2 hours per cord. The oak was 16”x 
IS” Atid the maul split it with esse in 
just one and two shots. Enclosed is 615.95 
for a sat oF your woodslove tools. I have 
no doubts that it will be as good a pro- 
duct as your monster mauL Thank you 
for prompt delivery. P.S. Please send me 
one of your up-to-da te newspapers, 1 really 
enjoy tending it. Thanks. 

Louis A, Cola sante, Hatboro, PA 

ADD “UMPH” 

TO YOUR SWING! 

Just a few lines bn Lell you how pleased 
I am with your Monster Maul, I purchased 
your 15 lb, about 2 months ago. And have 
since split at least 5 cards of Firewood, 
mostly red oak and elm. The extra weight 
las compared to conventional splitting 
mauls I handles very easily and adds extra 
UJVIPH to your swing! ft is very web 
balanced, durable, and makes wood- 
splitting almost fun ! My father has an 8 
lb- splitting maul with a conventional 
wooden handle and has had to buy at least 
3 replacement handles In the last couple 
years. Your all steel handle makes th& 
occasional over strike much less expen- 
sive, And handle rep I aCement a thing of the 
past. I’m not denying that I've gotten 
hung up a few times when splitting elm, 
since elm is such a stringy wood. But the 
oak splits First swing every time, even the 
biggest blocks. 

William Cooiidge, III, Jav, NY 

NO PROBLEMS 

l bought a Monster Maul about two years 
ago and it s all that you say it is and then 
some. At first E thought it might be too 
heavy for me D'm 69 yrs. old! but it's no 
problem. No effort at all to use. Saves 
handles too. P.S. Vm ordering this one for 
my aon -in -law for Christmas. 

Vernon KorpL New Ipswich. NH 



SENSAPHONE. 

A TECHNOLOGICAL BREAKTHROUGH IN 
HOME AND OFFICE PROTECTION 



WHAT IS SENSAPHONE? 

Sens a phone is a home and office security system, it will call you 
in the event of fire ot bfeah-ms. Sensaphone allows you to listen 
in to "isve” sounds an you* home or office while you are away, it 
will alerl you in case oi electrical failure if the room 
temperature goes up or drops excessively, even if your bese- 
rneni floods And Sensaphone is also an automate phone 
dialer. 

MONITORS ENVIRONMENTAL CONDITIONS 

Connected to your telephone, the Sensaphone checks for power 
failures, monitors the temperature in your home or office, 
ilslens for any unusual sounds and ihree conditions of your 
choice when used with our optional accessories. If the 
temperature rises. If the power fails or your smoke alarm goes 
off. . .Sensaphone will tell you. 



INSTANT TWO-WAY COMMUNICATION 

The Sensaphone is so intelligent it speaks to you. This compact, 
easy-to-use unit identifies if self m plain English gives the cor- 
rect time, the room temper at ure„ if the electricity is on and then 
lets you listen in through its buill-in microphone. Even if your 
power laits. the Sensaphone assures full operation and memory 
retention wilh its own battery back-up System The Sensaphone 
will call the preprogrammed nymhEJS to warn you the power e$ 
off or if iis batlery power is low. 



HEAR "LIVE” SOUNDS 

Whether traveling, out for the evening or just checking on youJ 
vacation horne^ you can can from any phone in (he world and 
check the status of all conditions. The Sen sap hone will answer 
with a " hello" and your telephone number 
All six conditions will be accurately 
reported and Ihen you can listen lor noise. 
An excellent way to lislen in on the kids 
when you're away or lor unusual sounds in 
your home or office. 

AUTOMATIC DIALER 





ORDER TOLL FREE 800^8 54-0561 Ext, 863 

California^ Alaska Hawaii (714) 9&3-B061 



SB 1000 

or $225.00 each for two or more units 
SB 001 1 (Magnetic Reed Switch? ... — 
SB0O12 SWatcr Level Switch) 

SB D021 (Be mo t e Tempe rat ure Sensor) . 

(ADD $5.50 per order for shipping) 



f??lenE dtffwfl.y. Master Charge and vl» crtdrt card hold*** 



rr-sy toH IpBQ 24, hpLfi * br Siffid Urcntc*. fir ftlmlny order 
For ainoun; flue to detHrery. GA r«Mmld add 6’ ■■ taw • : u-a« 4i-B 
w'nAs, 1-5i ri+IrtwTN 0.0-0 '& accdpt«d 



$ 10.95 each 



$ 39.95 aach 1 
% 19.95 each | 



| SELECT MARKETING, INC 

■ 2020 w. Howoli. Sum G. Anaheim, CA 



Dimensions; 7 Vi w x 2* x 



You can aFso use the Sensaphone as an 
automatic dialer when you're at home. 
Easily program eight of your most fre- 
quently used numbers (up to 1$ digits 
long), Press the dial key P and your $en- 
sophone wilt automatically dial the 
I number you want. 

EASY INSTALLATION 

Even installing the Sensaphone is 
easy end lakes only a few seconds. 
Programming takes just a few 
minutes and you can continue to 
use your phone in the normal man- 
ner. Installation of the Sen- 
Hipbone may entitle you to an 
insurance discount of up to tO 
ms percent- (The Aetna Casualty 
. ._ and Surety Co. now offers 

when used with a smoke detec- 
lor.) Contact your insurance 
agent for details. Rrre, elec- 
trical failure, breakup, 
flooded basement, excessive 
cold or neat, Sensaphone 
cans you the minute It hap 
pens 



Three accessory sensors ace available separately tor the Sensaphone: a magnetic reed switch which can be Installed on doors, win- 
dows, drawers or anything that opens or closes. A water level switch for any area (such as your basemen!) where water damage 
could occur and a remote temperature sensor allowing you lo monitor the temperature at a rarnole location. 

Now you can prglec! your home, your vacation house or the security of your office with a Sen sap hone, a product of Gulf & Western, 
made in U.S.A. Next to your home.. The Sensaphone could be the most important investment you make. 

WE ABSOLUTELY GUARANTEE! 

Use ihs Sensaphone with your home or office phone (or both) lor up lo 30 days If you decide for any reason you are not satisfied, 

neturn for a 100% refund. 








RAY HILL 



ALL 

OUTDOORS 




Better boots and bindings 



Fumbling with an ice-stuck lever Kq 
latch the toe-string of your cross-coun- 
try ski boot can be as irksome as 



Crosscountry ski boon and bindings den t 
pinch toe* ftooi groove Improve? control, 



pinched toes from the boot flexing as 
you ski. Now, a new step-tn binding, 
the Salomon Nordic System (SNS). fea- 
tures a flex plate to transfer the flexing 
from i he boot to the binding Skiers can 
take longer, more comfortable strides 
without being bitten by their boots. 

The new binding also mates the SN5 
boot sole groove to the raised ridge on 
the binding, giving more precise ski 
control. A molded Zytel toe housing 
extends reinforced toe rings 
to Improve lateral control, as 
well. This feature can bo vital 
to World Cup and World Lap- 
pet racers, but it also makes a 
very real difference for recre- 
ational louring skiers or first- 
time renters. 

To step into the SR Auto- 
matic binding, press down on 
the Delrin fitting and engage 
the toe ring. You can unlatch 
the fitting with a ski pole or by 
stepping on it with the other boot 
Salomon boots and bindings are 
available from Salomon/North America 
Inc.. 7 Dearborn Kd_, Peabody. Mass. 
01960. 



Welcome on board 

The U.S. Supreme Court ruled recently 
that boaters in coastal waters have no 
constitutional rights against completely 
random searches and seizures. 

In U.S. v. ViUamonte-Marquez crew 
members of the sailboat Henry Morgan 
ft were found guilty of possessing 
drugs Their boat was boarded near 
New Orleans by U.S. Customs officials 
and Louisiana state police officers for a 
routine document inspection. The offi- 
cers found marijuana. A U.S. district 
court imposed the guilty verdict, which 
was reversed by an appeals court on 
the grounds that die boat was boarded 
without ' reasonable suspicion of a law 
violation. 1 ' The Supreme Court reim- 
posed the guilty verdict 

Justice William Rehnquist said the 
boarding was legal and reasonable, cit- 
ing a 1 790 law. Dissenting, Justice Wil- 
liam Brennan wrote that for the first 
time In 200 years, the Supreme Court 
swept aside the "quite reasonable 
expectation that the occupant was enti- 
tled to remain undisturbed by arbitrary 
government au thorny/’ Now, your 
boat is subject to inspections without 
reasonable suspicion of a violation. 




Now; Walk on water! 

You don' i always need a boat when 
you go out on the water. Hen?' s a now 
set of skis that'll Let you walk. 

inflatable Walk On Waters Ids are soft 
PVC pontoons. They are 92 inches 
long, for people weighing under 160 
pounds, or VD2 inches long, for those 
over 1 60 Each ski has an 8-inch beam, 
aluminum tube keel and an 1 1 -inch sta- 
bilizing skeg like a surfboard. The skeg 
retracts so you can walk out of the 
water onto the shore. 

Cone-shaped pockets on the bottom 
of each ski catch the water as you push 
bads and collapse to let you slide for- 
ward easily. Kick cups under the feet 
and aft-mounted scoops increase trac- 
tion. Bag-shaped floats on ski poles also 
have traction cups. 

Walk On Water&kas go anywhere in 
calm water, but are not for windy day*. 
Their suggested retail price is S1B5 
from CM! Leisure Products. 5353 Wil- 
cox Rci. Montague. Mich. 49437. 1W 




Inflatable Wdk On Wxtmkk an soft PVt pontoons that can go anywhere In calm water. 
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Free Boots! $55 Value 

Homelite chain saws give you ail the 
performance features and power 
you need to do the job like a pro. 
And with our FREE boot offer, you 
can ever dress like one! 

When you purchase a 
Homelite - Super 2, 240, 
245, 330 or 410 
chain saw be- 
tween September 
1 and December 
31,1983, we'll 
send you a FREE 
pair of $55 Wolverine genuine pigskin leather 
boots, for just $3 postage and handling! Your 
Homelite dealer will give you details, and then 
he'H show you even more features, to boot. 




Innovation that puts us a cut above the rest. 

It's not enough just being the leader in 2 -> 
engine technology and pioneer of 
modern chain saw. Our latest engi 
neering breakthroughs result in 
the most advanced performance 
f eatu res i m agi na ble! Features 
like advanced carburetor design 
on our updated Model 410, for 
improved engine idle and accel- 
eration. Extended wear features 



that let our new Model 245 go above and beyond 
the call of medium duty saws! Combine that with 
features like vibration isolation for more control 
and less fatigue, and you've got the best selling 
line of chain saws in America today! 

We’re America’s chain saw because safety 
is our #1 priority. 

Homelite chain saws continue to 
set an example for the industry, 
with safety features unheard of 
on other saws. Our exclusive 
$AFE-T-TIP*anti-kickback device 
totally eliminates kickback by 
preventing the nose of the guide bar from striking 
a solid object. And our Raker ltl TW Kickback 
Supression Chain reduces kickback intensity by 
as much as 75% compared to conventional non- 
safety saw chains. 

With so many features, you've got all the right 
reasons for walking away with a brand new 
Homelite chain saw. And with our FREE boot 
offer, you’ll even get something to walk away in! 

See your Homelite dealer for “FREE BOOT” details. 

NOBODY DOES THE JOB 
AROUND THE 
HOME OR FARM LIKE 
HOMELITE/ JACOBSEN . 



TEXTR0H 



DvfSJpr.crt Teiqrijft Iftc, 









Todays Chevrolet 

Braggin' Wagon 



CAVALIER 



Room far the one that didn't get away 

Chevrolet Cavalier Wagon has more total room 
than Subaru DL Nissan Sentra or Toyota Tercel 
wagons, so that means more comfort, more 
convenience and more cubic feet for you. 




More tha rt just more room Cava I ier 
Wagon also gives you front- drive traction. And 
Cavalier's 2.0 Liter, high -com press ion engine 
with electron* fuel injection gives you more 
standard horsepower than the three leading 
import wagons 

Braggin’ before it ever hits the road 

Before any Cavalier Wagon ever hits the road, 
it's already been through over 1,000 different 
inspections, Dedicated workers using compute 
erijted robots and lasers achieve a high level of 
precision fit and finish. There's even a computer 
to check the computers work. 5o you can be 
sure when you put it to the test . you'll come 
out braggin' 

At Chevrolet we're working to bring you the 
cars and trucks you want and need-t hat's what 
Taking Charge is all about. 



SofTie t NNiolels eqj:pp<ttj wi!h 

produced oy o tiw EM d vil on*. 

Of aWihat-KS worldwide? 

^ your ?0? Cei^il*. 



OFFICIAL US. 

OARS AKD TRUCKS 
OF THE m 
OLYMPIC WNTER 

games 



Lh's ^ ouckJdup 





Take the 
road to flavor. 



Warning: The Surgeon General Has Determined 
That Cigarette Snicking Is Dangerous to Your Health. 



raw kmos. IS mg. "lar". 1 JJ mg. mcqwhi; 
Lights. 9 mg. "rar", 0 ,7 mg, nioitine av 
per Ufaretie, FTC Repori Mir. ,:-3. 



C-T3KJE iYV TCfi 



j . _• r . =.--ncri^ * 
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BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 




Redesigned Honda Civics for '84 




CRX two-seater hatchback coupe Is Che ERA ftonomy Champ and hew CMC model for 84. 



course, hut these back seats recline and 
are on yacks for back -and -forth adjust 
merits. Inside and out, the redesign of 
the Civic makes it very individual! — 
except, perhaps, the station wagon 
model The station wagon resembles 
Toyota's 4wd because n copies that 
wagon* s aft side window, dipping 
below the belt line and cutting 
high into the roof. 

The third-generation Civics — 
with the addition of the sporty, 
yet frugal. CRX coupe — constitute 
a more formidable presence in the 
market than ever before. They contin 
ue to set the standard for all minis. 



The CRX may be brand-new, hut it 
looks like it was already hit from 
behind. Coupe owners will need a 
sman answer for " 'Where's the rest of 
your car?" It's the most unusual model 
in the 84 Civic Line, and the one that 
holds the ERA'S top honors 51 mpg (67 
highway). The gas-engined CRX 
knocked the diesel Rabbit, the former 
economy champ, right on its tail Trun- 
cated, but cute, the coupe is a two-pes- 
senger no-back-seat hatchback. With 





its 1.3-liierCVCC Four engine and live- 
speed, it's the Line's most economical 
model, replacing ihe FE of last 
The CRX is also available with 
the TS-Liier, 1 2-valve Four, 
which nets 36 mpg (49 high- 
way) with five-speed. 

Civics with back seats, the 
redesigned four-door station 
wagons, sedans and two- door 



hatchbacks, get some new twists for ctvk Hatchbacks gtt a Mflori-wagon ap- 
‘R4 Most have a split rear seat back, of peardnee from their long roof Hoe design. 






Chevy come lately 

Can this car give the Civic a run for 
the money? It’s not bad -looking, 
it may be an ’85 model. The 
min] is on sale in Japan right 
now as the Suzuki Cultus. 
What's it gonna be here? 
Would you believe the Chevro- 
let Sprint? That, mdeed. is Gen- 
eral Motors’ plan. GM owns a piece 
of Suzuki and would Like to sell the 
throe-cylinder hatchback through its 



Suzuki Cultus could be sold here ai the 1 985 
Chevrolet Splint If the GM plan unfolds. 



Chevy dealers. In pnee and fuel econo- 
my. it would have die edge on Honda's 
Civics. but we wonder if it's got cbe. 
well, charisma. It certainly won't have 
the performance, not if the one -I iter 
Three remains the powerpiant. 

There are a lot of "'ifs' 1 attached, not 
the least being voluntary restraints. If 
an increase in the import level of 1.68 
miLlion Japanese ears is not a Unwed 
next year, we may noi be doing a road 
test of this one. 



A Rabbit, obviously 

Since the new Rabbit is already on sale 
in Europe {where it's called the VW 
Golf), you may wonder why you've 
never seen artist’s concepts or sneak 
photos in PM. Wait, wo had them, hut 
couldn't believe that the advance draw 
ings and photos of the second-genera- 
tion Rabbit were accurate. Surely we 
were Looking at a mute, an old Rabbit 
with a piece grafted in the middle to 
make it longer But. it turns out that the 
fuzzy pics we saw were exactly right 





Now that we're seeing sharp photos 
of the car in its production metal. it’s 
looking a lot better. Quite nice, in tact. 
The external differences from 
the original Rabbit are subtle 
(like BMW's 320i redo). Inside 
and underneath, however, VW 
claims everything is tester. 

Well have time to check this 
everyth trig- is-bett er claim since 
we're sure to drive the new Golf be lore 
it arrives in the United States as the ‘85 
Rabbit. TM 



Hlndquarwr of the &5 Rabbit will t>e the 
part rtidrtt different from the current fnodtJ. 
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Pests fl Gone 
with Decimate 

Ariis. rats, rmce, roaches. I leas, bats, 
spiders, t*K- etc. Wftal a pam they can be! 

You can fumigate them, poison them, trap 
shpm, eig Btil what do you do with Ghose 
dead ana unsightly things 1 And ihcse 
ppj^ons can be harmful Go humans and 
pels BenJIeys knows a heller way* 
DECIMATE d olwers an uEtrasonic sound 
thal csnnol toe heard toy humans or pels It 
is completely harmless But it is and her 
slory lo all l hose pesls and varmints, it 
drives them looney 1 DECIMATE causes 
them extreme discomlortand pam. Would 
you lake this kind oi treaiment^ Heck no. 

And neither will they In just a lew weeks 
all those pests and varmml* ju*l leave and 
never come hack. 

Jus l plug ihe ERA and UL approved 
DECIMATE 50QC (I he biggest u nit | into 
any AC outlet and in a few short weeks 
ihose pests will be gone forever jBeware 
of units qI low intensity and constant 
frequency). DECIMATE sweeps two levels 
from 25.000 to 65.000 kH* in each cycle it 
protects 3,500 ft. or 25.000 fr. It uses less 
Ihen 5 wait* or pflwer DECIMATE, the 
pioneer in ultrasound pest control, h£5 rid 
ten* of thousands of homes and plants of 
pests One year hrrnied manufacturers 
warranty Try it tor 30 day* and if you are 
not TO0% satisfied relurn it for s prompt 
refund 




ORDER TOLL FREE 

24 Hours 7 days a week 

1 - 800 - 227-3800 



Fqj fast service maior cftttfji. t$i& hofoar $ Tor 
extension 37 r Order Q-PM12 for Dermal* 
500 C or ehfleJf tor pti Js $2.95 tor 

deifYeryr- GaJiifcfua repents 0% safes ts*. 



Bentley's 



FOR 0ETT£h LIVING^ 

7*5 Burfiiitl Ayr Qa?. D-14-flS 
S»n CA * 11*1 







42 Main St-, Lynchburg. 



JACK DANIEL'S 

TER SHIRTS 



k 



shirts old Wallace 
course, my shirts 
navy me added feature of a "Jack Daniel's 
Old No. 7 Field Tester on the chest. Made 
o' 50% cotton -50% polyester they flash 
easy and keep I heir shape. Mors: Natural 
flilh brown fettering, red or black with white 
lettering Sizes' XS, 5,. M, L, XL 515.00 
delivered 

till c h*Ck. irder ir ■■« Annicia tipran, 

IlHIt Civ I Till it IliHiCiri, iicliilai ill aia- 

bin Hd ilgaitare. 6^% ulgs la* far Vi 
OelivBfy 1 For a Irp^ calalpg, wrift ip £ Mi? Sflwg Hi me 
above abbess leflephonr 615-759-71 W 
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64 PAGE CATALOG 



64 piigeu packed ™thpM5d nets tor clock build- 
ing and *OQd'^Dri(ing Am a* lean Made qu^hz 
mo-vBiTienta ^aadworking tMts al disce-uni 
pfic&s, d’idcif building plans, and hew pra-cui 
hardwood cloth kits Hun areas mo Hundred* 
or unsque and IfMGrifUnfl Items #i ih<j towcss 
p* ices you can Nnd Orea! tor She hobtsyi^i. as- 
S^nhal tor | ha business person Mail coupon 
loday. or call 



F/l 

(■ ' -I 

i^.~ , v* 



(414} 248-1 150 



KL&k 



DFPT PM1J* 

, Trr P.O, BOX H9 

M I LAKE GENEVA. Wl &3147 



AdC^E 



Vau rn inf _ J-r 1 firn ciaaa- EJtatoJ ftuL-lm^ 



HINTS 

FROM 

READERS 




Magnifier finds faults 



After hardly buying a backsaw and dis- 
covering that it was almost unable to 
cut fir plywood. I decided that a magni- 
fying glass shautd always be uised to 
select edged tools in a store. Although 1 
always carry a pocket magnifier, I 
didn't take the time to use it in this 
case. The teeth felt sharp to the touch, 
Trying to cut plywood. 1 examined the 
saw with the magnifier and, discovered 
that most of the teeth had rounded 
point* instead of sharp ones. The saw 
showed no signs of having been used 
before t bought it. The teeth probably 
had been damaged by careless han- 
dling. or by being hit against, some- 
thing hard. Pocket magnifiers with pro- 
tective covers are readily available. 
You can also use a lens from an old 
camera. — Wakgr E. Burton 



Locating dowel holes 

It's easy to locate dowel holes with the 
aid of carbon paper and smell, split- 
shot fish sinkers or BB shot. Place the 
pieces to be doweled on a flat surface, 
fold a piece of carbon paper with the 
carbon side out and place the shot in 
the fold. Position this between the 
workpieces, tap lightly with a hammer 
and, both pieces will be marked at mat- 
ing points. The light tap causes the car- 
bon to mark the work where the shot 
touches, yet it won’t mark else- 
where. — Howard E* Jtfotidy 
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Ready-made dust cover 

TT7T 




(EnJargers are often subject to problems 
with dust. An old pillowcase is excel- 
lent for covering the top of the enlarg- 
er, ft Hertzbeng 




Tricky pix 




Startling distortion effects can be pro- 
duced in many enlargements by rais- 
ing the easel at one end with wood 
blocks . — Roben Hertzberg 



Safe spares 




Extra flash batteries Should not tumble 
loose in your gadget bag, A few AA- 
size batteries will fit into a 3-5 -mm film 
container, — Robert: Members 



r 
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Discover the world’s 
oldest hobby! 

Build this beautiful 
wooden ship model. 



s 



IE 






:£ 
' r 

£ 



Special offer for 
Those who have 
never built a 
ship before! 



Wouldn't you love to build this 
historic ship model? li's a true -to- - - 
scale, 21 p replica of the 2-masted 
schooner Swift, a Virginia pilot boat Of 
1605, Welt, now you can! And you don't 
have to be a skilled craitsman to do so 

It ready fs/i I hatti 

Even if you've never buili a model 
before you can enpa^ance the relaxing 
pleasure and pride of accomplishment 
that is offered by this fascinating hobby. 
You can buitd ihe Swift The secrets in 
our krt, designed especially lor She first 
time modeler, wr£h pre-cut parts lhal 
make assembly easy. Clear, large seals 
piaos and instructions (hat virtually take 
you by the hand and guide you every 
step of i he way through hours ol (he 
most relaxing !un you'll ever have And 
when completed — a museum quality 
model you'll display with pride, with 
gleaming brass fittings, walnut planked 
hull, delicate rigging— lifelike in every 
detail 

Quality you can see and feel 

The materials in our kiE may be better 
than those used in |he original Swift. The 
Keel section and frames are pre-cut ply- 
wood, ready for quick assembly. The 
Swift's hull is ptanked twice; once wilh 
thick, flexible hmewood for strength, 
then overlaid wilh planks ol African wal- 
nut for lasting beauty 

You won't have to make ihefitnngs— 
we've done that for you. Our kit contains 
ready -to -use blocks and deadeyes of 
care, yellow boxwood. We include eye- 
lels. bracers and belaying pins— over 70 
parts of sotid brass! Even me cabin door 
hinges are brass, as are the 250 minia- 
ture nails you'll use To fasten the plank- 



t 





mg lo the hull and deck, And, since the 
original wooden had no plaslic 
parts, our kit doesn’t oil her— anywhere! 

Creahve? And how! Overwhelming? 
Not a bill But be prepared for hours of I he 
most challenging, engrossing, relaxing 
fun you've ever had 

An "everything you 'll 
need " special offer. 
with free toofs and 
handbook. 

We want to introduce 
you lo this great hobby, 
now! So we've made il 
easy tor you to get started 
Our speci al ofler includes I he Swift kd| 
plus all the tools you'll need to build her 
mimalure pliers, hammer, knife, file, 
tweezers, sandpaper, glue, wood oil. 
and more Ybu r t! also receive a Iree copy 
of Richard Mansir s '"How to Build Ship 
Models." a 64 -page beginner's guide. 
Vbu don't have lo buy anything else The 
toots normally cost Si 5; the book retails 
tor $7 95. Bui they're yours, FREE when 
you buy 1 he S wtft Mi a! iis regu lar price ol 
$39 95 (plus S4 handling and insured 
delivery) 

Credit cardholders can order toll- tree 

Call 0QQ’ 228* 2026, ext. 66 
24 houTs/day In Nebraska, 
calf 600-642-6300. Or use 
coupon below to send check 
or money order. 



Miniature cannon j 
Kit Bonus! 

Set cl Iwo solid brass 
cannon on waJmjl 1 

carnages 1c be maunled I 
a midship. $4.00 
value sens FREE 
wUh yoyr order 



model 

expo, inc. 

23 Just Prad 
Fairfield. NJ 0700? 




MODEL EXPO, INC. ***** 

23 Jus! fload. Fai^id. w j c>7oo/ 

Please send me kils of the Swift 

»r $39.95 pus FREE lOCHs. boo*. acd cannons 
CftfrCk or money order enclosed (Add tor 
handling and insured delivery N J. residents 
must add-SOfa sales tax j 

hJww 



Address 




Svtl- 

Lijior imp model 

hhtI FfitE 

W'Fh rikir 



i 

i.. 



Stale 
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More about power 

White it's no secret that power planes 
can make short work out of many plan- 
ing tasks, they can also cause a great 
deal of trouble If they are noi used 
properly The two most common mis- 
take s are shown in the photos at 
right — namely, improper tool align- 
ment when starting and finishing cuts. 
The best way to avoid these mistakes is 
to spend some time practicing on a 
variety of scrap wood before you pot. 
the tool to any finish work. 

Tool alignment is particularly crucial 
when planing the end grain of stock 
because the edge is normally quite 
short. To do this properly, hold the tool 
as shown in the photos and make a 
short pass in one direction — about I in. 
into the stock — tHeui finish the cut from 
the other direction The two cuts 
should meet flush, thus keeping you 
from splitting off any stock when you 
come to ihe long edge of ihe board 

Don’t assume that power planes ana 
designed only for edge planing. These 
tools can be used for surface planing, 
as well Just ke^p in mind that ycant 
stock removal is the best policy if you 
have the cutter sat too deep, these 
powerful tools can make severe gouges 
in a surface, almost before you know 
it's happening It's a better idea to 
make several shallow cuts until the sur- 
face is hat. 

Another great use for the power 
plane to cui rabbets along a hoard 
edge To do this, you must have a 
planer equipped with a fence which 
functions in much the same way that a 
rip guide operates on a circular saw. By 
adjusting this fence in and out, you can 
regulate how fer across the board ihe 
cutter will extend and, therefore, the 
width of the rabbet. The depth adjust 
ment on the tool itself reflates ihe 
depth of the rabbet. 

In the final analysis, the most im por- 
tent power planing techniques are safe- 
ty onemed. Remember that ihe 3-in.- 
wtde Cutter is completely exposed 
when it is operating; there is no pro- 
tective guard. And. never touch or re- 
move the cutler unless the toot has 
been unplugged! These tools can 
become extremely hot during pro- 
longed work sessions so let them coni 
periodically. m 




planes 



A WEll-malnTalned powe; plane,. with Hi Supercharp cutter, allows for fail rtmwai of 
large amount! of edge stock. me tool tan also be used to remove surface stack. 




ft's ovdaJ that the p^ane he positioned 
properly before starting. It mould rest flat 
on the board edge, as mown here, with the 
cutter not yet touching the wood. 




Fhis exaggerated pose shews the wrong 
way to start s planing pass. Hut even If the 
back gr the tool b just slightly Jwver than 
the leading edge, you will get a pro 
nounced dip at the beginning of the cut. 




Top board shows scoop that result* from 
dropping rear of plane at beginning of cut. 
Bottom pkc# shows edge planed properly. 




Ag*Jn r the photo shows an exaggerated 
dip at the end of a cut. Be sure to watch for 
this tendency until you master the tool. 




Maintaining the tame flat tool alignment is 
equally Important at the other end of a 
planing pass- Make certain that the tool 
remains level until the cutter has moved 
completely clear of the board s edge. 




If you do permit the front of the blade to dl p 
as It leaves the edge of the stock, you will 
get a gouge like the one above. 
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Know your car inside and out. 



TOTAL SERVICE MANUALS 
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HOME & SHOP 





This three-position 
hinge, called the 
Springe hinge, fea- 
tures a novel spring 
and lock action. It 
locks In 0 P . 9CF 1 and 
ISO* positions so 
doors won't close 
accident ally The 
Springe hinge is 
available at hard- 
ware stores for 
SI. 1 5. Contact Paul 
D. Hand Co., Box 
510, Hollywood. 
Calif. 9G02S for 
more information 



“NOW" 

Three-position locking 




Drill power pack 

A convenient charging stand (S9-95) is 
available for Skil Corp.'s Model 2000 
and 2003 cordless screwdrivers. Two 
charging modes offer a three-hour total 
recharge or a standby charge. The 
stand can be wall- or bench-mounted. 
The charging stand is made by Sfcil 
Curp.. 4801 West Peterson Ave.. Chi- 
cago. Ill 60646. 



Portable sander/grinder 




Black & Decker has intro- 
duced a twg-speed. porta- 
ble sander/grinder colled 
the E*ower file ($2591, Its %- 
hp motor drives an abra- 
sive bolt on the inter- 
changeable pivoting arm. 
For details, contact John 
Hu tier. Black & Decker. 626 
Hanover pike. Hampstead. 
Md 21074 



Window slider 




Here's a new wood slider win- 
dow which competes in price 
with aluminum windows, but 
Features an attractive wood 
interior. The window exterior 
is clad in durable aluminum 
for easy maintenance. Sizes 
range from 2x2 ft. (Si 003 to 
5 x8 ft. ($3231. Contact Carad- 
co Corp,, Dept. C&-12L Box 
920. HantouL III. 01866. 



Vinyl moldings 




Gossen Victorian moldings, 
by United States Gypsum Co . 
Dept. 122-22. 101 South 

Wacker Dr. Chicago. III. 
6Q6Q6. are made of flexible, 
durable, cellular vinyl in a 
choice of five colors and 10 
designs. They are available in 
7- 8- and 10-ft. lengths. 

Friges rang* from 26 cents to 
S2.5U per linear ft. 



Two new tape measures to try 



Stanley now offers a 30- ft. Powerlock 
tape and a SQ-ft. Fowerwindet tape. The 
P owe dock (S \ 6.95) features an exclusive 
blade- return control to prevent whiplash 
and prolong blade life. The 50-ft Power- 
winder f$2l.95) has replaced a hand- 
cranked blade return with a pushbutton, 
spring-powered mechanism Send inqui- 
ries Lo William Shanahan, The Stanley 
Works. Box 1800. Mew Britain. Conn. 
06050. m 
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LIQUIDATION BUREAU. INC. 3602 N. 35 th AVE., PHOENIX, AZ 85017 

MUST LIQUIDATE 

BRAND NEW, HEAVY DUTY, CONTRACTOR QUALITY 

POWER MACHINES 

A at far below dealer cost 

PHI, for comparable models! 



WOOD, PLASTIC, ALUMINUM CUTTING 

Vz H P. - 14" BAND SAW 

Here is. a sturdy hand saw that's ideal lor your general purpose 
straight and intricate sawing. II easily ctrts through material 
up to* ST high and i 3 " wide . Its powerful Vfe H . P motor will 
m*et most cutting needs. 



- 




SPECIFICATIONS 

c-^rg AnflW P-ing* 
f?t"J S®e 
Tapa fitting 
&* 3 e Smd Rjn-jt 

BMC sin 

WHnf 

frvaraEhkMhrl 



•5'L. -BS-fl 
U’lir 
101 45^1 



Compare at 

*599°° 



3&r s .rcr * K.y f-wj! p«r ^ 
^h.e.i^ftwvi . liftfflW 
KM 



HiWht I'litHt hi f 



194 lbs. 



43 " 



CU- ;^yS 6 fBRDNL' 



m 




Vi H.P. METAL 
CUTTING BAND SAW 



Id^al lor The home t^rt^nLpn c r pfttoWYiJ cr^des- 
fFiiii 1 Coftverts last and easily id Wfl'HGAL position . 

Compare at 
u 



SPECIFICATIONS 



* 3 Slide spe«a..S5 1 m FPU 

- HtHy-duiy L^Lrucfitin 
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- T*yt> a Itgws V Mfitour ad. satrifl t ^Gtehnq 

- □Rj^ritcni i M-- ’ *rl SI ' - HI fVmi 

■ HOW SUM- Kr J i4f ■ ft'A BM Bra'.™!* 1 
r Angular wti &TH? « b ■ Mglar M 60 Hi 

1 T75 RPM ^£awghf 4'yT rgiffld 4- nt G r rw1 angular 
>■ lia trirt* Vi 



ompare ai 

>495" 



QtiTTHEYKiFOF m 





'“WT. 1 S 3 IH. 



6 n DELUXE JOINTER 

PmciskHt bAjiR Ilk htoh spwd . hwvy (krty. 
tftfti n no L&p rad iirtm. PtrlKaicr tend- 
ing. apw cuts, Anting an edg?. ^nung 
warped diesse c'id Blurt or ttun wart: 



SPECIFICATIONS 

CUTTING CAPUCmr WIDTH FDfcFTHtr 
&pt£DbnMftPM ismcuiswtn? 
JSQQRPM ll>X- CUTtMIMJTl 

■ Ttoto bfrtau: »V£fl j 7WTH 

■ Fonct airiwi 54VL 

■ Fcnot Liftng" 6 4 d' iLrft m ngte| 
^jslnneasps S145 4® 
■MMStiramifilE 

¥*H.R-Wt 151 lbs. 








SPECIFigmONS: 

- srnei wmlfe- C*ni&-sar1 34» mi 
Itflitf ' 



me at 



rtiminvKSimv0iV 

EawttiFD-M: 



<J“W*»DtC1l ^Upalr. hfftirtbl 
3 ! V#d 2*T ll 45- ■ W' HiL rfUril 
' rw^nqtt Irjffi if U** 1 tW' upK 

ir-Wrtar-SflWtlSOORPMlWHS 

J 1 H.P. 2 POLES * WT. 220 lbs 



I *6951 

299 . 



IIQUIDA TIQN 

BUREAU, NIC. 

AuBionasia liquidate* t>1 Pw^d uc4s 

3SC2 K, asm AVE PHOENIX, « 85017 



All machines come with 

1 YEAR PARTS WARRANTY 

and include motors. 

SATISFACTION GUARANTEED 



16 SPEED DRILL PRESS 



Perfect for 
home workshop 
or industrial 
use I 

These FLOOR or BENCH 
mgde-dril: prKses are 
really HEAVY DUTY and 
tjulH bo with stand fu art Ql 
ragged uu, 

Thsy drill last into PLASTIC. 

WOOD. BfiA53. ALU WHOM. 

CAST IflOH and STEEL. The 
base and head are made 
of finB-fliained cast inon 
and the column is e*- 
iremety Heavy lor rigid and — 
smoosh drilling. 'nistaWi * 
aw.r^s Mirantf tilts sr to 
The powerful HH.F, motor and 
virfithN 18 deliver maximum 

dnllFrtQ. efficiency 

Compare Hie Eetturex . . . campsrt tbt 

price - - you 'it quickly realize what a 
value these are! And {itt carlnjt of 
up to two. 00 ever tofitp*ntiu 
drill*) m know they' II salt out 

fas 1 Be lure and tull or mill 
jtwjr order rtem <w*yl 



10" TABLE SAW 

triHB l?r prcfe&yofui use, ini rearf dirty ooiTtradora a* 
aw c nd* IwfdtGn pri^wipihrEa^dfeNew 



P. MOTOR 



SPECIFICATIONS: 

- 1 iVr dia. hirtt with T (pwws 
-fitY frwn spindifl Hmof te stmd OIM ■* 
5 pndle ID t»$e i™ ) 2 W * Spin* 
iDbHtfnoiM^^OtoftbHriio 
3 J T JWJ 6 I ^ 2 taper ■ Caew\w 

Mail 1 10 V motor; 1 D Amps - Weight 
i tendn IBOIbi | flours lUrto. 



Compare 
at up to 

* 695 “ 




DESIGNED 

FOR 

HEAVY 

INDUSTRIAL 

USE, 



OUR LIQUIDATION PRICE 





p / — 



AODWQ.ee FOR 
FLUOR MODEL 



BENCH MODEL 

SttSchment 

tffsr *i>;* 






B CREDIT CARD CUSTOMERS ' 

VISA'MASTERCARb 

ORDER TOLL-FREE 1-800-992-0887 

124 HOURS - 7 DAYS A WFEK) 

LARGE QUANTITY BUYERS, CALL FOR DISCOUNTS! 



•"liquidation BUREAU, INC. 

' 36C2 W- 35th. AtfE, PHOEH1X, AZ 85017 
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Sun Rooms 
From Kits 

From supersimple to spectacular, here's a sampling 
of what's available in sun room kits. 



Twp EvwPftp modules make A spa room addition to a master bedroom. The spa was 
Added 20 yean after the house was built. Handles at the celling open vents. 



metal or wood and glazing of plastic or 
glass. These sun room kits often come 
in modules. You can purchase the num- 
ber of modules that combine to form a 
room the entire length of your house 
wall, or any part of it. Some Jdts come in 
one- and two- story models. 

To be a fully effective passive solar 
heat source, a sun room must have the 
following five elements: 1, a collector, 
such as a double layer of window g lad- 
ing i 2, a tight thermal envelope com- 
posed of well-sealed glazing plus insu- 
lated walls, roof and floor; 3. storage 
mass such as a concrete slab floor to aid 
in storing heat and slowly releasing itj 
4, a distribution system to get heat into 
the house; and S, a control system for 
ventilating the heat outdoors. 

Tf you select glass, which doesn't 
scratch, over plastic for the glazing, 
clear insulating glass Is regarded as a 
good value for the money in cold cli- 
mates or the Sunbelt Clear triple-glaz- 
ing is used in very cold climates. 

To have a tight thermal envelope, the 
glazing must he sealed r and walls, roof 
and floor should be well Insulated. The 
exact R- value of insulation recommend- 
ed in the ceiling varies with the region 
and ceiling design. In northern dr 
mates, anything from R-39 to R'60 
would save money. Recommended 
sidewall insulation levels vary accord- 
ing to region from R-19 to R-3G and 
more. Often, it's up to the homeowner 
Id provide Insulation, following the kit 
maker s recommendations. 

Thermal mass in the floor and walls 
will store the heat absorbed from the 
sun and release it during the evening 
hours to keep the space comfortable at 
night and on cloudy days. In summer, a 
thermal storage system helps moderate 
sun room temperature by absorbing 
excess heat. Storage can be In several 
forms: concrete or brick floor, and/or 
water in tubes or other containers. 

Sun room Juts don't include the struc- 
ture upon which the room rests. It is the 
homeowner's responsibility to pour 
footings, or erect a base structure. You 
should provide adequate perimeter in- 

ffitegsO tiLm fu \jtege_5G} 



Ftoreic N from English Greenhouse has ■ 
bronze-finish aluminum frame and double 
glazing, with acrylic glazing on curved 
pern. The lO-ft.-wlde unit comes with did’ 
Ing doors and operable windows. 



BY PENELOPE A. SPANGLER 
Asst Home And Shop Editor 



S un rooms are fast becoming the hot 
tubs of the 80s — the additions 
people want most for their homes. A 
sun room from a kit you assemble your- 
self — or have erected — not only pro- 
vides additional living space, but can 
cost considerably less than a standard 
room addition. A sun room can also col- 
lect and store solar beat to warm itself 
and other rooms in the house. 

Tn planning a sun room, you should 
determine where it will best receive 
solar gain. Weigh this against where it 
will look best on your home and where 
it will be most serviceable to your fam- 
ily. Than select the best kit to suit your 
needs end budget. 

To accept the greatest amount of 
winter sunlight and solar heat, the wid- 
est expanse of sun room glass should 
face true south. However, a sun room 
can face op to 30° awny from true south 



toward the east or west and still be effi- 
cient. 

Pick a location away from obstruc- 
tions such as a garage and large conif- 
erous trees. This is especially important 
in winter when the sun is at a lower 
angle, and more easily blocked. 

Most sun room kits that are used as 
house additions arc angled or curved 
lean-to types, with frame members of 



priced at 
awning 



Jong. It s 
kneewaN 
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#1 SEL LING PICKU P 
7 STRAIGHT YEARS ' 
OFFERS BIGGEST SIX. 
V-a &DIESEL! 

The best-selling Fold 
oilers a powerful 
advantage tor 84- the 
husky A 9L 1-6. most 
torque in any pickup 
Plus the 75i, biggest 
V‘8. And 6.9L diesel 
with 26 more horse- 
power than Chevy 
Choice erf roomy 

Sent logeiTiti-Bucki# up' 



Ford's commitment to 
quality results in the 
best -built American 
trucks, based on 
a survey of owner 
reported problems 
during the first three 
months of ownership 
of 1983 trucks And 
the commitment 
continues in 1984 

SUIUT FORD TOUGH 



Regular Cab, Crew 
Cab or big exclusive 



SuperCab, too. 

Btwa &n f ytiMQo ai 
through May: L9A5 




SUN ROOMS 

tC&ntimiBd from pagg 54} 

suction for this pan of the sun room. 
You can do it by installing 2 x M ift- 
polystyrene frigid insulation) such as 
Foamuiar along all outside walls. The 
insulation can bo placed horizontally 
inward from the footing, or it ran be 
placed vertically against the footing 
inside wall. Either way. be sure the 
insulation provides a thermal break 
between the poured slab and footings. 

You can also insulate by installing 
polystyrene vertically along the exterior 
of the wall. However, in such installa- 
tions the material must be covered with 
a coating to protect it from sun and 
damage - 

To get heat from the sun room into 
the house, you can use a small circula- 
ting fan. Most kit makers offer suitable 
fans as optional equipment. Place the 
fan close to che cehing and locate a 
cold-air return vent near the floor. 

A system for automatically ventilat- 
ing excess heat to the outdoors on 
warm days can consist of a thermostat- 
ically-controlled exhaust fan. Other op- 
tions you should consider for tempera- 



ture control are insulating shutters to 
block cold air infiltration at night, and 
Shades or blinds to block unwanted 
solar gain during hot, sunny days 
Before you begin building, check that 
there are no underground gas r electric, 
water or septic lines that may need 
routing under the sun room site. Aiso 
chock with your local building depart- 
ment. m 



MANUFACTURERS — SLTN BOOM KITS 

Alummum Grantwire Ire-. Bqh 11087. Cleveland 
Ohio 44113; catalog. S2 

The E rerlrf* prefabricated units, h jvc dn aJumiumfi 
frame (notml, w &» m aftbd&nai cost, baled on 
enamel w aiaodized. paint in a vansrv of colonl and 
glass gladng Sealed inputted glass 

it *rffnn»d n.-. an pp™ nn mnrjt models Lwn-to mnd- 
ili LLi*d ii mom adilTjuns include a apoJaJ design In r 

amund the corner msiaUati-Ki Keaunq. venlng. 
shading and irodm^ equipment it aptHnil 

Brady Sl 5m, 97 W-nbftsr St.. Wirarpr, Mw- 
0EBQ3; in. form return kit, $1 
The LaWnptl&am use* Laminated, arched yellow 
pane b**ms and insyLit«J and double-pane tempered 
glass. H™f. endw*u and fcn«wwalJ s^ioinn^ harue inw 
labun bocidad betvfwm plastorboard and Biumar 
aspenite a-beatMt^. You prfmda the fouiybujun and 
enenof sheathing Opuofis include trieewali awnbvg 
vr\ndfj>wi. -polar screens. curved mndowv. mauiaied 
ihurttars and arculaling Fans 

I'nglnJi Giuuihovw Producta Carp.. 1 1 th ric Lindnn 

fFlna sv jgm to jago 59} 




The Garden Way aim room hi 10 ft. deep and 
12 ft. long 1 56,200 Tor me bask http. You 
have an option of adding 4-ft. section* to 
the overall length of the sun room. 




Tbll 1 A m 2 4- ft. cedar room kit by Habitat, 
priced at S I 0.430, h the larged model the 
Lompany o ffleri The Caldera spa can also be 
ordered Prom Habitat. 




Sun Systems seven-bay model (TS.JJ2I Prom It* flltKJ icrles feature* tempered glass, 
awning windows and a sliding glass door. The popular four-bay model cost* 54,205. 




The 
PerfectGift 



Unmatched in Performance 



Mighty Desirable 



Experts Choice 



Exclusive Source 



Convenient Shopping 



No-Risk 30 Day Triat 




ESCORT comes complete with a molded 
carrying case, detachable power cord , vtsor 
dip and hook and loop mounting, spare 
fuse and alert butte, and a comprehensive 
owner s handbook 



56 
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Overwhelm Your Favorite Driver 



A good gift is more than a surpnso; the 
perfect gift hits the mark. If there s a driver 
on your list, you can give ESCORT with 
absolute confidence. Here's why 

First Class Performance 

When radar is oul there. ESCORT'S 
superheterodyne circuitry will find it. Over 
hills, around curves, hidden in the bushes, 
a nywhere. 8 ut don t take our word for ft, J n 
its moat recent comparison te$l, Car and 
Driver rated ESCORT number one. calling 
it .. .dearly the leader in value, customer 
service and performance.,^ 

Coveted Equipment 

For several years after Ms introduction, 
demand was so great that customers waited 
up to six months for delivery. We finally had 
to build a new factory to keep ahead of 
the demand. 

Users quickly came to depend on 
ESCORT s unique radar report— the way 
its variable-pulse audio warning , analog 
meier and amber alert lamp work together 
to give a precise indication of radar type 
and range. 




And last spring we added ou r STatisticaF 
Operations Processor (ST/0/P' ¥ |, a new 
electronic circuit— the first in the industry— 
which rejects false alarms caused by less 
elegantly designed detectors. With ST/O/R 
ESCORT is more desirable than ever. 

Attention To Delaif 

Owners also take great pleasure in 
ESCORT’S look and feel. Its extruded alu- 
minum housing has the right heft The visor 
clip is a rugged combination of Lexan and 
spring steel. The volume control is as silky 
as that of an exotic stereo. We even add a 
small photoelectric sensor (you can see it 
next to the red power-on indicator). It senses 
the ambient lighting in the car and adpu&ts 



the bng htness of the alert light to suit. These 
are just a few of the many details that make 
ESCORT unique. 

But all this sophistication doesn't mean 
that ESCORT is hard to use. Just install 
ESCORT on dash or visor, and plug it into 
the lighter. We even include an adapter for 
European hghter sockets. And ESCORT'S 
low-profile shape, finished in non-glare 
black, looks right at home in any car. 




On LED Strength 

ang Sw*wf Mater 



Apart From The Crowd 

We've always Felt that users of preci- 
sion electronics are entitled to deal with 
experts That s why we only sell ESCORT 
direct from our lactory: There are no middle- 
men When it com es to customer satisfac- 
tion. we take full responsibility. 

Our system o! direct sales offers special 
benefits to the gift giver You needn't worry 
about inadvertently buying a discontinued 
model still in a store's stock, Your gift will 
novcr be seen marked down in the dis- 
count chains. Moreover, giving an ESCORT 
shows you were concerned enough about 
quality to hack down the only source. And 
there's another advantage. 

Easy Access 

ESCORT lets you do your Christmas 
Shopping by phone and avoid the retail has- 
sle We're only a toll-free call and a parcel 
delivery away And ESCORT is guaranteed 
so please Holidays or any time, take the 
first thirty days as a trial. If you're not abso- 
lutely satisfied, return it and we'tf promptly 
relund your purchase and mailing costs 
Wte also back ESCORT with a full one year 



limited warranty. Car and Driver called us 
the class act'' in radar detection. So order 
now, ESCORT is the perfect driver's gift. 

Do It Today 

ft's easy to order an ESCORT, 
by mail or by phone. 

By Phone: Casl us toll free. A mem- 
ber of our safes staff will be glad to 
answer any questions and take your 
order (Please have your Visa or 
MasterCard at hand when you -call}. 

CALL TOLL FREE. 800 543-1 60ft 
IN OHIO CALL a0Q-ft82-2696 

By Mail: Well need to know your 
name and street address, daytime 
phone number, and how many 
ESCORTs you want. Please enclose 
a check, money order, or the card 
number and expiration date from 
your Visa or MasterCard. 




ESCORT i Includes Everything = . S 245,00 
Ohio residents add si 3.48 sales to. 

Speedy Delivery 

If you order with a bank check, 
money order credrt card, or wire trans- 
fer. your order is processed for ship- 
ment immediately Personal or com- 
pany checks require an additional 
^ days. 

ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 1268 
One Microwave Plaza 
Cincinnati. Ohio 45242-9502 



Tuna m TaikbacK wlh Jerry Gal^ Americas -new *eeklv sateMe cais-m comedy talh s»x>w Sunday evenings- on fxifcfo; radio stations Check total listings 





Today, you’re doing 
more than ever* 

So should your phone* 
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Genesis telesystem is designed 
to help organize and streamline 
your life in so many ways. 

The Genesis telesystem remem- 
bers all your important numbers, 
including emergency numbers. And 
it dials with just a touch, it times 

S jur calls and even has a 
uilt-in speaker. 

But the really terrific thing about 
the Genesis telesystem is that you 
can customize it to fit your own 



needs. Add an optional cartridge, 
and you've got one-touch access 
to call forwarding, call waiting, and 
three-way calling. Or add another 
cartridge, and you have the conve- 
nience of automatic re-dial of busy 
or unanswered numbers. And 
thafs Only half of it. 

Soon, you'll be able to add a 
module with an electronic directory 
that memorizes names and 
numbers in alphabetical order. 



Or the reminder cartridge, to 
remind you of special occasions 
and appointments. 

Genesis telesystem. The more 
you do, the more it will help you do it. 
We set the standards. 
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See ft at your AT&T Phone Center,, now at thousands of loading retail stores 
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They affect performance at work, in recreation, in relationships. They can be merely annoying 



or downright devastating. By their very nature, they seem insurmountable. The good news; 



They can often be overcome* A leading counselor discusses the problem and some solutions. 



A young pole-vault cr had a problem. Time after lime he 
would s prim down the track, place his pole and leap 
for the crossbar. Time after time* he sailed into the bar, 
not over it, The harder he tried, the more his body seemed 
drawn into the bar, like a nail to a magnet. He knew how 
to vault; he jusl had a menial block that 
kept him From doing it, 

Now he 1 s competing success- 
fully again, thanks to Marlin 
Mackenzie, head of the 
Sports-counselor training 
program at Columbia 
University Teachers 
College. Mackenzie 
is one of a growing ' ■ 

number of pro* 
fessionals being 
consulted by 
athletes whose 
performance 
problems have 
a psychological 
basis. And 
there is a grow- 
ing realization 
that crippling 
mental barriers 
of all sorts can be 
overcome, whether 
they involve hitting a 
golf ball or giving a 
speech, taking a test or 
talking to the boss. 

"Any given goal has a 
strategy," says Mackenzie, “a 
mental ‘map* of the best w ay te 
reach that goal The map will often 
be largely subconscious, and it is usually a 
complicated set of concrete sensory images 
lures, sounds, physical sensations — mixed with emo- 
tional images/' In the case of the pole-vauher, Mac- 
kenzie elicited she images that raced through she 
young man’s mind in the split second is took to 
spring from ground to crossbar "‘He was talking 
to himself, trying to get himself through the jump 
by ‘hearing’ words of encourage mens. But words 
are too slow. He needed an image that would disiracl his 
mind from the task. His body knew how to jump — his 
brain had just forgotten lhal he knew , * 

Mackenzie told the vaulter not to think about jumping, 
but to think of she sound of his pole hitting the ground as 
the first note of a love song. The strategy worked almost 



I! 



-pic- 



the first time he had a chance to use it. 

Is Ihere anything the average person can do to break 
through a mental barrier? According to Mackenzie, a pos- 
itive mental image of ihe goal successfully attained is cru- 
cial. 'if [ say, don't think about pink elephants,* what's 

the first thing you think of?" he 
asks. "If you go into a job inter- 
view telling yourself not to 
stumble over your words, 
you picture the mis- 
take — and often com- 
mit it. But if you 
picture yourself 
speaking clearly 
and well, your 
subconscious 
is channeled 
into the right 
groove and 
you're likely 
to live up to 
rhai pic- 
ture." 

I B S hard to 
be your 
own thera- 
pist* Mac- 
kenzie says- 
some help is 
usually needed in 
identifying your 
mental map. But 
simply being aware 
that the strategy exists is 
a good first step. His rec- 
ommendations; Focus on the 
you want to attain. Deal 
problem at a lime; any goal 
can be broken down into a number of smaller 
subgoals that will almost certainly be less over- 
whelming. And realize that you are imperfect. There 
will always be setbacks; learn to accept them and move 
on to the nest chaMenge. 

"Mosl important is to be self-aware," say* Mackenzie. 
He describes a potential Olympic athlete who had emo- 
tion-induced allergy attacks at nearly every practice ses- 
sion Repeated counseling sessions couldn't uncover the 
root of the block. Finally, Mackenzie realized that the 
block itself was a subconscious strategy that produced the 
most desirable Outcome for Ihe alhlete. “The answer was, 
he just didn't tike competing in alhletics," he says, "and 
found art effective way of saying so." ■ 



BREAKING MENTAL BARRIERS 
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SPORTS LABS HONE 
ATHLETES’ SKILLS 

Over the years, American athletes have 
won few Winter Olympics events. Our 
last gold medal in bobsledding,, far exam- 
ple, was in 1943; in Nordic skiing (cross- 
country skiing and ski jumping) and luge, 
we>e never woil 

Now, biomechanics affiliated wiih, the 
Olympic Training Center, in Colorado 
Springs, are conducting sophisticated en- 
gineering studies that should not only 
help world-class athletes win champion- 
ships but eventually benefit recreational 
athletes and the handicapped as well. 

Studies of Nordic skiing have shown 
that summer training methods can some- 
times be counterproductive. Ski jumpers 
practice on plastic-bristle mats that have 
greater friction than snow docs, slowing 
them down even more on takeoff. Says 
Charles Dill man, head of the biomechan- 
ics lab, "Deceleration has a significant ef- 
fect on technique. It could hurt perfor- 
mance on ice and snow." Similarly, 
cross-country skiers who use wheeled skis 
may also be developing bad habits. 

How does skating technique affect 
speed in ice hockey? Acceleration occurs 
in the first 1.5 seconds — three steps — af- 
ter pushing off To go faster, players 
should bend their legs ‘in just two sec- 
onds, a skater with flexed legs moves 
three feet farther than &n upright one," 
Dillman Says 

The firs! few steps a re also crucial for 
bob&ledders, They begin from a standstill 
and push their craft lo the fastest possible 
speed before the start. By analyzing high- 
speed films of American and foreign 
squads* biomechanist David Barlow, of 
l he University of Delaware, discovered 
why the foreign l cams have more '"push": 
'"They take longer strides and are always 
in con [act with the ground," Since his 
findings, 22 US. team and course records 
have been set. 

Barlow is now working with luge rac- 
ers, who ride on their back* feet-first* 
down a chute on a small sled. Some boost 
their momentum by "paddling" on the ice 
with their hands; others let gravity take 
over. Which technique wins gold medals? 
The study is not yet completed, but in 
Barlow^ opinion, "Paddling appears to 
be highly effective for people with a cer- 
tain build/ 1 ■ 



HIGH-TECH SLED 
VIES FOR GOLD 

The American bobsled leant should 
have a good chance for victory at the 
Olympic Games this winter- Two futuris- 
tic- looking two-man sleds have been care- 
fully crafted lo break ihc Europeans' half- 
century bold on the gold vncdul. 

Bobslcdding is a speed sport that re- 
quires the driver to negotiate a mile-long, 
twisting run at velocities up to 90 miles 
per hour. It is so fast- moving that races 
are won by ctnLy hundredths of m second. 

The sleds have four runners and ride sev- 
eral inches above the ice. The driver 
steers with ropes attached lo the two run- 
ners in front. A good sled is safe yet fast, 
light ye! strung. 

With the help of a computer and exten- 
sive wind-tunnel tests, the new sleds have 
been designed to cut down air turbulence. 
They were built by Chelsea Design Asso- 
ciates, Inc., in Douglaslcm, New York, 



A winning bobsled calls far durability, 
tightness and unparalleled speed. If new 
sleds can meet these design requirements* 
they wilt go an tp the Winter Olympics. 

and are equipped with specially fabricat- 
ed runners that should help keep friction 
to a minimum. Also, they were construct- 
ed with lighl, composite materials that ac- 
tually become stronger at colder tempera- 
tures, Depending On how the sleds fare in 
test runs* some modifications, such as 
suspension changes, may still have to be 
made. 

Allan Hachigiar, president of the U.S. 
Bobsled Federation, say* that the sleds, 

which have already been run at Lake 
Placid, "are potentially world class." 
They arc being taken to Europe to. com- 
pete against other sleds, including one de- 
signed by the Navy in conjunction with 
NASA. The sled that turns out to be the 
best will head for the Olympic Gaines in 
Sarajevo, Yugoslavia, in February r Ulti- 
mately, the choice of the competing sled 
is left up to the federation. ■ 



COMPUTERIZED SKI BINDING 



Aboul 90 percent of skiing-related leg 
injuries occur when the mechanical bind- 
ing hold! ckg a skier s boot to the ski 
doesn't release properly. A computerized 
binding now being developed may change 
that statistic. 

The new binding contains a device that 
converts pressure between boot and ski 
into electrical signal- These are ient to a 
computer, mounted on Ehe ski, which 
monitors the twisting of the leg. When the 
stress becomes loo great, the binding re- 
leases. "The program tries to protect the 
skier against knee injury/' notes mechani- 
cal engineer Maury Hull, of I he Universi- 



ty of California, Davis. 

Powered by both battery and the sun, 
the device must be recharged periodical- 
ly. "If there's no sun, the battery Easts ten 
to twelve hours," Hull says, '‘With sun, Ll 
will last up to a week," The binding is ac- 
tivated automatically when the skier steps 
Into Hr 

An early prototype was connected to a 
Imich-box-size computer and strapped to 
a skier’s back. A smaller, ski-mounted 
version the size of a cigarette pack will be 
tested this winter. "Ultimately*" says 
Hull, "i he computer will Fu within the 
binding itself/ 1 « 



THE RUBBER TREE in an euet- 
kmt atat'piitter. If can burst Its 
frvUs, titan hurl Its sesda 30 feet or 
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LIZARD TAIL AIDS 
RUNNING RESEARCH 

Marathon runners and lizards appar- 
ently depend on the same mechanism, 
called anaerobic metabolism, to achieve 
their goals. Runners need it to finish a 
race; lizards, to escape predators, 

The link was discovered by Benjamin 
Dial, an evolutionary ecologist al Texas 
A & M,. during a study of lizard defense 
strategics. Some species drop the last few 
inches of tail when pursued. The frag- 
ment; which twitches as long as five min- 
utes at rates approaching 300 times a 
minute, draws predators' attention white 
the now -i ail lew lizard escapes- 

The value of such a decoy is obvious- 
Lcs 5 obvious is how it works. With no 
lungs, the tail cannot get the Oxygen It 
needs for normal energy production 

Dial theorizes that the tail bums ener- 
gy without oxygen, just as athletes must 
do who burn oxygen faster Chun (hey can 
take it in. They begin to bum glycogen, a 
cample* form oF sugar. This is an ineffi- 
cient way to make energy, though, and it 
results in the production of a toxic sub- 
stance called lactate. It is thought that 
lactate causes the "wall 1 ' of fatigue and 
nausea that hits runners about 20 miles 
into a marathon. 

Sure enough, excess lactate was found 
in lizard tail fragments. Dial hopes this 
animal model of anaerobic metabolism 
will lead to a better understanding of 
muscle performance in humans. ■ 



TIMING WORKOUTS 
FOR WEIGHT LOSS 

Exercise is good for weight reduction, 
and well-limed exercise is better yet. Re- 
search at Cornell University indicates 
that the body bums calories faster when 
exercise takes place within a few hours af- 
ter a meal. 

Nutritionists David Levitsky and Eva 
Obanarek found (hat the rate of calorie 
burning, or thermatogenesis, is even high- 
er when (he meal is a heavy one. The 
body Seems IO compensate for overeating 

To help it along, dieters are advised to 
eat Their heaviest meals early in the day r 
when more active behavior is Likely to 
lake place: planned exercise should follow 
within three hours of mealtime. a 



MORE BLUE SPECIES of flow- 
m and more blue examples of mul- 
ticolored species are found at high- 
er altitudes. No one is sure why. 




WIND TUNNEL CUTS SKIERS’ DRAG 



The ski jumper feels the rush oF wind 
roaring past as he float* suspended in 
midair, his slightest move monitored on a 
video screen and meters embedded in the 
floor below. He and the rest of the U.5, 
Olympic Ski Team are streamlining [hear 
style an preparation for the 19R4 GamcS- 
And they're doing it with (he help of U 
120-font -Long wind tunnel ai Calspan Ad- 
vanced Technology Center in Buffalo, 
New York. 

Michael Holden, principal aeronautical 
engineer at GtLspan — and a skier him- 
self— convinced the firm lo let the team 
use one of their wind tunnels so they 
could pare crucial fractions of a second 
from their race times. H, The tunnel simu- 
lates the conditions a skier faces/' says 
Holden. "The most effective aerodynamic 
position is different in each situation/* 

For downhill racers, the goal k simple: 
Reduce drag. Each team member h 
placed in stances typical of certain Sec- 
tions ofthe course and then buffeted wi(h 
winds of up to 60 miles per hour. A series 
of sensors detect (he air deflected from his 
body; and a computer determines the 
amount of drag. 

For ski jumpers, the goals— ^and the 
setup — are more complex. During an ac- 
tual jump, l he skier is free-falling through 
space. To rc-c reate this effect, Holden de- 
vised a system of cables that suspend the 
skier from the ceiling qf the tunnel. The 
skier can then try out various body posi- 
tions and ski angles to reduce drag and 
increase lift — in effect making hi? body 
into a gliding wing. 

Holden got the idea whiles lending I he 
19(0 Winter Olympics in Lake Placid, 
New York- “Trior to this training meth- 
od, a skier learned by watching others. 
Now he learns by the fed of the air 
against hk body and can respond to simi- 
lar conditions on the hill." ■ 



Suspended in a wind lunttA, a ski jumper 
can fine-tune his ski tingle md stance, 
gating as much iift as physics uthws. 



THE UNITED STATES h the 
third most volcanically active 
country in the world, with SI vol- 
canoes having erupted In recorded 
history. Only Japan and Indonesia 
can boast (or lament) more. 



PUMPING IRON ELECTRONICALLY 



Imagine ihe scene in 0 weight- [raining 
gymnasium bodies sweating, steel: bar- 
bells clanging, grunts filling the air. It's a 
virtual throwback to Neanderthal limes, 
right? 

Guess again. The microchip has invad- 
ed the gym In the form of an exerciser 
called Ariel. Billed as ““[he first exercise 
system that think*" and "a responsive 
partner/' Ariel is a marriage between 
computer and weigh Mi fling machine. 

The budding body builder install* him- 
or herself in the chair, grabs a bar and 
starts pumping, nol iron, but a sophisti- 
cated substitute; Ariel creates [he experi- 



ence of weight lifting with hydraulic and 
pneumatic pumps. The advantage is that 
when an exerciser col Lapses while de&n- 
and -jerking 400 pounds, there is no dan- 
ger of broken bones. 

Meanwhile, os muscles arc straining, a 
video screen displays graphs and charts 
on amount of weight lifted, force exerted 
in a given time, speed, range of motion* 
and soon, Ariel even reduces “weigh T“ as 
Ehc muscles fatigue. Ae nearly £20,000, it 
costs too much for most of us. When if 
arrives at health clubs, though, the lines 
may resemble those seen when Roc-Man 
hit the video arcades. • 
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ANIMAL ATHLETES 

The camel is a slow-moving creature. 
But what it lacks in speed it gains in stam- 
ina, This veritable beast of burden can 
walk 30 miles a day carrying a Load Eh at 
weighs half a ton. 




The kangaroo, with its long, muscular 
hind legs, is a marvel of fitness. Weighing 
about 200 pounds, ii can thrust its heavy 
body into I he air and clear a fence ninr 
feet high. While airborne, this leaping 
marsupial uses its thick tail as both a 
counterbalance and a rudder. 



UPDATE 




Never underestimate the strength of on 
insect. The tiny ant can boost a burden 50 
times its weigh!. And the brawny bee, 
when tethered to a small Load on wheels, 
is able to haul up Eo 300 times its own 
weight. 



The elephant is a monument to mus- 
cles, Its irunk alone, which can do every- 
thing from bulldozing a irec to delicately 
picking up a pin, contains an amazing 
40,000 — about 70 limes [he number of 
muscles in your body. 



One of the world's longest [capers is the 
Ilea: It can jump 13 inches — about 350 
limes its own length- For a person six feel 
tall, this would be like jumping approxi- 
mately 2,000 feet, or almost seven football 
fields. No one yet has leaped even as 
much as 30 feet. 

A seemingly inexhaustible jumper is 
the Oriental rat flea: It can jump 600 
times an hour for ihrce whole days with- 
out stopping. 



THE SOURCES 

A world -champion body builder has no 
more muscles than docs a ^0-pound 
weakling. So what makes him so strong? 
What Ol her qualities docs he need? 

Muscles are made of thousands of 
stringy fibers — a number that is fixed 
during childhood— which contract when 
doing work. Strength doesn't depend on 
the number of fiber* bul is a function of 
their thickness and how many of them 
contract simultaneously. 

Exercise actually damages the muscles. 
During the recuperative stage, the muscle 
fibers increase in size. Exercise also trains 
more muscle fibers to work at one time. If 
a muscle is flabby or untrained, for exam- 
ple, only about 10 percent of its fibers wilt 
contract, whereas up to 90 percent of she 
fibers in a weigh l lifter's bulky biceps will 
ecmtrajcL 

Aside from strength, t wo other ingredi- 
ents go into making an athlete; fitness and 



OF STRENGTH 

endurance. Fitness is related to the condi- 
tion of the heart. During exercise, there is 
an increase in the amount of blood re- 
turning to the heart from ihe muscles. A 
typical volume for a runner at rest is 
about 5 quarts a minute, compared with 
3Q quarts during a vigorous workout. 
This greater volume means more work for 
the heart — a muscular balloon thal ex- 
pands and contracts to take in blood and 
squeeze it out. Like any other muscle, the 
heart enlarges and gets stronger with rou- 
tine exercise. 

Endurance, or ihe length of time mus- 
cles can work, depends in part on how 
much fuel— in this case sugar — the mus- 
cles can store. A muscle that is continual- 
ly exercised until it is depleted of sugar 
tends td Store more when it refuels at the 
next meal. And more sugar can translate 
into greater endurance the next time the 
muscle is put to the test. ■ 



The fastest muscle movement ever re- 
corded belongs to the mighty midge. This 
tiny, agile insect can beat its wings 
1 33.000 times a minute, about 100 times 
faster than a human can blink an eye- 
which takes ail of one twenty-fifth of a 
second. 




By land, air or sea, birds are masters of 
locomotion The ostrich outruns any ani- 
mal on two legs, carrying Us 300-pound 
body at 30 miles an hour. The Bight of the 
Indian swift sometimes exceeds 100 mph. 
And the gen loo penguin, by at least one 
account, can swim 22 mph. At this speed, 
the penguin keeps pace with one of the 
fastest-swimming marine mammals, the 
dolphin ■ 



TENNIS KEEPS OLD 
SKELETONS STRONG 

It has long been known that women's 
bones degenerate after menopause, in- 
creasing the risk of fractures. Now, a 
study at the University of North Caroli- 
na, Oiapet Hill, suggests, that tennis, jog- 
ging and other "weight bearing" exercises 
may keep their bones strong into old age. 

According to Peter Jacobson, the or- 
thopedist who directed the research, 400 
sedentary women between 35 and 65 
years old were compared with BO women 
in the same age range who played tennis 
three limes a week, In those under 55 p 
there were no marked differences in bone 
structure. Bui in subjects 55 and over, the 
tennis buffs' bones were much stronger. 

Not every sport main lain* your bone^, 
Jacobson cautions. Swimming, for exam- 
ple, doesn't put any stress on the skeleton. 
"You need the pain of gravity for it to 
work," he concludes. * 
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LIQUID SCOPE WILL OUTSEE ALL 

A giant telescope with a mirror of spinning mercury would reveal the structure of faraway 
galaxies. Relatively inexpensive to construct, it could be built with existing technology. 




passing directly overhead. Coupled to a computer, it could be one of the 
world's most powerful tools for analysis of the beginning of the universe. 



E rmanno Borra wants to build a reflecting 
telescope with a mirror 100 feet across* 
more than five times the size of the largest one 
that exists. If it accidentally drops, though, it 
won't shatter. It will spill 

Borra, an astrophysicist at Quebec's Laval 
University, plans to make his mirror out of liq- 
uid mercury The mirror is the heart* the mag- 
nifying core, of the most powerful telescopes, 
from Mount Palo mar’s to the Space Telescope 
now under construction. With his fluid version, 

Borra expects to gather previously unobtainable 
knowledge about the birth and structure of the 
universe. 

The plan is to put tons of mercury onto a 
giant, disk-shaped turntable with slightly raised 
sides, like beaten eggs poured into an omelet 
pan. As the disk slowly rotates, the mercury 
will surge gently toward the sides and dip in the 
middle — a phenomenon familiar to anyone who 
has stirred a pot of soup. The resulting curve in 
the mercury's Surface will just match [he curve 
of heavier, more fragile and more expensive tra- 
ditional mirrors. A thin layer or clear glycerin 
on top will prevent evaporation of the toxic 
metal. So far* the biggest model Borra has made 
is three feet across, "We've tested it," he says. 

"Ii works." 

His idea isn't a new one. In 1909 an American 
astronomer, R. W, Wood, built just such a mir- 
ror a half-yard in diameter. It worked, despite 
minor problems with vibrations in the environ- 
ment. The real difficulty was that it had to point 
straight up; otherwise it would spill out. But the 
Earth's rotation continuously redefines which 
part of I be sky is straight overhead. The telescope 
would be aimed at a given star for too short a 
time to allow a proper photographic exposure. 

B orra has the use of modem technology to 
deal with the situation: Each night's brief 
glimpse of a star or galaxy will be stored in a 
computer memory Added together, the expo- 
sures will result in a usable image. And instead 
of photographic plates, be will use more sensi- 
tive, charge-coupled devices to record faint 
starlight. 

"‘The big advantage over conventional mir- 
rors is cost*" says Borra. He estimates that a liquid- mirror 
device as big as today's largest telescope would cost only a 
thousandth as much — a few tens of thousands of dollars. 
"You could mount them on trucks," he says, "drive them 
all over the world and survey the entire sky." 

There are other ways to build large mirrors. One meth- 
od actively being explored involves connecting many 



small mirrors to motors that can shift their angle; the mir- 
rors' movements would be coordinated by computer so 
that they reflect starlight onto a single point, simulating a 
single reflector. But Borra believes the simplicity and low 
cost of his telescope make it a viable competitor. His LOQ- 
fool idea is only the beginning, he says. "Much larger mir- 
rors are theoretically possible." ■ 
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POWDERED COAL 
TO REPLACE GAS? 

“Fill 'cr up” may have a different 
meaning before too long. Instead of 
pumping gasohne into your car's tank, 
you may be filling it with powdered coal, 

Using the vast reserves of American 
coal would reduce the radon's depen- 
dence on foreign oil- Coal can now be 
converted 10 liquid fuels, bid their re- 
tained energy is only 55 to 70 percent, 
compared with 78 lo 90 percent for pow- 



dered coal. And, says Richard StettJer, of 
General Motors' advanced products engi- 
neering group, powdered coal would be 
about half the price of petroleum-based 
fuels. 

GM’s engineers have successfully test- 
ed their coal, which has the consistency of 
powdered sugar, in a modified Cadillac 
Eldorado. The coal is carried by a con- 
veyor belt from the fuel tank into a 
stream of compressed air and blown into 
a combustion chamber, where it ignites. 
As the coal bums, the hot gases given off 1 
drive a turbine. Stcttler predicts the ays- 



VIRUSES KEEP CROPS FROST-FREE 



By the end of the decade, farmers may 
be dusEing citrus and other valuable crops 
wilh viruses to keep them free of frost, 
which causes a bill ion -dollar loss in this 
country every year. 

Surprisingly, many plants could toler- 
ate temperatures as low as 21 degrees 
Fahrenheit — far below freezing — were it 
not for two strains of bacteria rhai thrive 
on their leaves. Pseudomonas syringae 
and Erwittia herbicola, so-called ice-nu- 
cleating bacteria, act as "seeds’ 1 For the 
growth of destructive ice crystals, Killing 
ihe microbes can protect the plants, but 
this is costly and a potential threat to the 
environment. 

Now, atmospheric sciential Russell 
Schndl, of the University of Colorado, 
and Lloyd KozlofT, a virologist at the 
University of California, San Francisco, 
have isolated about nine viruses, called 
bacteriophages, that selec lively kill J ft ryr- 
ingae or E. herbicoia. 



A bacteriophage- resembling a micro- 
miniature mosquito — -attaches itself to a 
bacterium and injects its genetic material 
into the cell. There the material replicates 
to form some 150 new viruses in just 50 
minutes. The bacterium then bursts, re- 
leasing the viruses, which quickly spread. 
"They cause an epidemic among the ice- 
nucleating bacteria/' Schnell says. Farm- 
ers would apply the viruses with hand 
sprayers or irrigation sprinklers* rotating 
the strains to keep the bacteria from 
building resistance. The viruses multiply 
rapidly, so only a Few would be needed. 

Frost Technology Corp , a Connecticut 
firm that plans so mass-produce the virus- 
es, will st udy their performance in various 
weather conditions as well as their impact 
on the environment. The two bacteria 
have no known beneficial effects, and the 
viruses, which are deactivated by sun- 
light, should not spread beyond the field 
on which they’re sprayed. ■ 




A bacteriophage pierces a bacterium fa) and injects DNA (bh which replicates and 
triggers the formation of protein coats and tails (c). These components assemble 
inm new phages {d) {hat are released and spread when the bacterium bursts (e). 



tern will be used first in trucks, railway 
engines and gas turbines used to generate 
electricity. 

Cleaner coal— with less ash and sulfur 
residues — is needed to extend engine life 
and meet federal emission standards. "A 
lot depends on whether we can get clean 
enough fuel," Stettler notes. "It's been 
done in the Lab, but large quantities are a 
problem/ 1 

The researchers are also trying to per- 
fect an internal pumping system that can 
meter and deliver powdered coal to an en- 
gine at variable rates. ■ 

CARBON FIBER MAY 
REPLACE COPPER 

Graphite fibers are an engineer's 
dream: They are super! ight and super- 
strong and have found their way into doz- 
ens of products, from golf dubs to fishing 
rods to airplanes. 

A good thing has now been made even 
better. Physicists Peter Eklund and Azar 
Hazrati, of the University of Kentucky, 
have produced hybrid graphite that con- 
ducts electricity as well as some metals 
do. The payoff: It may eventually replace 
copper In power cables and could make 
lightweight aircraft lightning-proof. 

Graphite is simply sheets of intercon- 
nected carbon atoms. To form the hybrid* 
the researchers alternate Layers of graphs 
ite with layers of various metals or acids. 
Called "intercalated/* the new material is 
seven times more conductive than the 
original- It's now as conduct ive as nickel 
and may one day equal copper, the best 
conductor widely available today. 

Some aircraft skins are now made of 
graphite fibers mixed with epoxy, but if 
intercalated fibers were used instead, 
planes would be less susceptible to dam- 
age from direct lightning hits and to inter' 
fercncc from nearby electrical storms. 
The greater the skin f s conductivity, the 
Larger the area over which the conductive 
energy of a lightning strike can be dissi- 
pated, Eklund explains. 

Graphite is cheaper and lighter than 
copper and has far greater tensile 
strength. Other uses for intercalated fi- 
bers might be to replace ihe copper wind- 
ings in electrical motors, as a coating on 
computer cases to block the emission of 
electromagnetic waves- or* possibly, to 
provide more durable high-voltage trans- 
mission lines, ■ 



INSTRUMENTS aboard the 
IRAS satellite could spot a light 
huth at the rim of the solar system. 
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RIDING A RAIL 




ttiounftnX a ton-size payload coufd be shot 
into space using elecimmagnetfc energy. 



The space shuttle gets good grade? for 
reliability and performance, but for com- 
fort ""it only rates a Cor C+r says lames 
Log an , chief of medicine at NASA's 
Johnson Space Center, in Houston. 

The noise level aboard the frpacecrrtffc Is 
somewhat lower than the legal limit for 
sound exposure in the workplace set by 
the Occupational Safety and Health Ad- 
m in ist ration {OS HA) at 90 decibel?. But 
the 75-decibel drone of the shuttle 1 ? cabin 
fan goes on around the dock, while 
OS HA*s standard applies to an eight - 
hour workday. Some astronauts report 
they find it hard to communicate if 
they're more than a few feet away from 
each other, 

The spacecraft's thermal-control sys- 
tem is sluggish and manually Operated; 



Payloads may someday be launched 
into space noi with rockets hut with a gi- 
gantic electromagnetic catapult called a 
rail accelerator. 

The device might be used to transport 
building materials to space colonies or to 
hurl nuclear waste out of the solar sys- 
tem. Because of the speed at which the 
projectiles would be launched— up to 
47,70<a miles an hour — the catapull 
couldn't be used to carry humans, 

Project manager Bill Kerslake of 
NASA's Lewis Research Center; in 
Cleveland, explains that the accelerator 
would consist of two parallel conducting 
rails between which sits the object to be 
launched. Electromagnetic energy would 
create a force large enough lo accelerate 
the payload along the rails and into space. 
The energy needed would be enormous— 
equivalent to what would be released if all 
the 1 ,000 or so power plants In the Uniied 
States discharged their electricity simul- 
taneously for one second. 

NASA has studied the feasibility of us- 
ing rail accelerators to Launch ton -size 
payloads. For escaping the solar system 
the rails would have to plunge a mile into 
the Earth. For orbital missions^ they 
might extend four miles up the side of a 
mountain, Because of the sonic boom oc- 
curring at takeoff, an accelerator would 
probably be placed in a remote area. 

According to NASA, building such a 
system would cake 20 to JO years and cosl 
as much as SE billion. While to many that 
figure might sound high, E he mil accelera- 
tor could launch payloads 5 to 50 times 
cheaper than it would cost using the shut- 
tle. Costs arc kepi down because heavy 
fuels wouldn't have to be carried into 
space. When the shuttle lakes off, says 
Kerslake, nearly BQ percent of its weight 
(3,6 million pounds) is propellant. ■ 



temperatures have gone as high as H5 de- 
grees Fahrenheit m a result 

Sanitation and the lack of storage space 
are also problems. Trash piles up r and the 
astronauts must spend valuable time ty* 
ing down I rash bags with elastic cords be- 
fore reentry. Astronauts also complain 
that the locker? are so tightly jammed 
with gear (hat k N s extremely hard to re- 
pack them once something has been re- 
moved. And the specially designed toilet 
has to have a seat belt to keep the occu- 
pants from floating away. There is no 
such restraint when it’s being used from a 
standing position, 

Even if the shuttle doesn't provide the 
best in accommodations, no On C has any 
doubts about its providing the ride of 
one's life. ■ 



ASTRONAUTS AGE 
LESS IN SPACE 

It's been dear for some lime that life in 
space can be hazardous Ed health, Now it 
appears there may be benefits loo. On 
long voyages, astronauts may age less 
lhan people on Earth, 

Under weightless conditions, space 
travelers have experienced everything 
from a reduction in bone and muscle 
mass to a decrease in cardiac output. 
Bone calcium is lost at the rate of about a 
half percent each month. This isn't bad 
on short missions, but It could lead to 
problems on a iwo-year journey to Mars. 
AlWr about six months, an astronaul's 
bones would become so brittle that he 
might break his ankle simply stepping oul 
of his spacecraft upon returning to Earth. 

Bui to balance the negative aspects of 
zero gravity, ncurobiologist Jaime Mi- 
guel, recently retired from NASA's Ames 
Research Center in California, predicts 
l hat living in space will slow human aging 
10 lo 15 percent. He bases his theory on 
experiments performed with fruit flies, 
rals and mice as well as on studies of as- 
tronauts themselves. 

Miguel explains that on Earth, one 
third of all the calories we eat are burned 
in the fight to counteract gravity. Thus, in 
the gravity-free environment of space, we 
would not need as much food. Less food 
means a reduced metabolic rate, and 
Ehene are some indications that E he slower 
an organism's metabolism, the longer its 
life span. 

To date, astronauts have not shown ev- 
idence of burning fewer calories in space. 
But NASA scientists think that during 
short missions (so far, American astro- 
nauts haven't remained in space longer 
Ehan 84 days), the body may not have 
enough lime to fully adapt to the new en- 
vironment. With the advent of space sta- 
tions, though, there may be some dramat- 
ic changes. ■ 







TO LIVE IN THE seme fashion 
we do today without any help from 
machines* every person ia the Unit- 
ed Stain would require at least SO 
servants, 






THE TOTAL AMOUNT of ener- 
gy delected so far by modern 
ground-based radio telescopes is 
Leas than tbit of a single snowflake 
bitting the Earth, 

-Submitted by Jim Bowman 



SPACE SHUTTLE SHORT ON COMFORT 






bj Hubert FiiPih 
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HEART DRUG STOPS 
STAGE FRIGHT 

A 13 of have experienced stage fright 

sometime, whether giving a piano recital 
acting an a school play or being put on I he 
spot al a business meeting. 

Researchers have now found that pro- 
pranolol, a drug that is widely used to 
lower blood pressure, also dramatically 
reduces the symptoms of stage fright. 

The sweaty palms, dry throat and 
pounding heart ate all due to adrena- 
line — a chemical produced in nerve cells 
that [riggers man's “flight or fight'' re- 
flex. Charles Brant igan, a cardiac surgeon 
(and avid musician) at the University of 
Colorado Health Sciences Center, in 
Denver^ directed two studies in which ei- 
ther propranolol or a placebo was given 
to a total of 29 musicians just before they 
gave solo recitals. 

The drug lowered heart rates and blood 
pressure. but for the musicians there was 
a more significant result: Critics rating re- 
cordings of the performances had an 
“overwhelming preference” for those of 
the medicated subjects, m 

HEADACHE 

HABITS 

Most headaches are actually muscle 
aches, according to Samuel Razook, di- 
rector of the Facial Pain Clinic at Emory 
University in Atlanta. 

An analysis of headache sufferers has 
shown that 90 percent of all headaches 
are caused by muscle strain. And the 
muscles of the neck and head can be 
thrown out of whack by anything from 
chronic slouching to carrying a heavy 
briefcase or shoulder bag to cradling a 
telephone under the jaw. 

Razook adds that even sitting in one 
position too long — especially if your head 
tilts forward, a& when you're typing or 
reading — tan produce a pounding pain in 
the head. m 



SHAKE THE HABIT 

There may be a simple cure for people 
who consume too much salt: Pul smaller 
holes in the top of the shaker. That is one 
conclusion of a report in the journal Na- 
ture by researchers at the University of 
New- South Wales, in Australia. 

They observed the behavior of hun- 
dred* of diners in restaurants and on an 
airliner. The results: Smaller shaker holes 
dramatically reduced salt intake. Placing 
the shaker al a distance cut back on salt 
use even more. m 




COLORED FRUIT 
LURES EARLY BIRDS 

Plant* that produce fruit seem to have 
evolved their edible extremities to tempt 
animals into eating — and dispersing — the 
seeds encased within. Now, a study shows 
that some plants advertise their wares 
better than others. 

Mary Willson. an ecologist at the Uni- 
versity of Illinois, Champaign, reports in 
the journal Qikos lhal red -and -black clus- 
ters, such as a branch of ripening black- 
berries, attract more birds than black, 
ripe fruit alone. The advantage? By at- 
tracting birds sooner, l he brighter dis- 
plays may give the plants’ progeny a head 
start in the race for space. i 



TOXIC BATTERIES 

The same dangerous mercury com- 
pound that accumulate* in some fish has 
been found in common dry -cel l batteries. 

Reporting in the journal Science and 
the Human Environment, researchers 
from the University of Tsukuba r in Japan, 
say that a careful analysis of the contents 
of store-bought batteries turned up meth- 
yl mercury. They warn lhal discarded 
butteries could pose a health hazard. ■ 



WHALE TALK 
ISN’T SMALL TALK 

Peter Tynck has confirmed that the 
song of the humpback whale is a form of 
communication i He has also confirmed 
lhal research needn’t be dull or dry, 

Tyack, a biologist al Woods Hole 
Oceanographic Institution, reports in Be ■ 
ftamml Ecology and Sociohiology that re- 
cording* of humpback sounds, including 
those of bait) mg mak^ J got an unexpected 
response when placed in Hawaiian wa- 
ter*: Time after time, whale* up to 50 feet 
long charged his 15-foot boat, passing 
only a few feet beneath the keel- ■ 



EARTH’S BIRTH 

ft has been I hough I that Earth's iron 
core was formed when molten iron mi- 
grated down through its less dense sur- 
roundings under the pull of gravity. 

Now, astronomer William McCnca, at 
the University of Sussex in England, says 
it is more likely that iron particles float- 
ing in space were magnetized by the sun's 
energy and came together in a clump that 
became the core. m 



WHY ARE HUMAN PALMS PALE? 



Of all the primates, only one — man — - 
Lacks pigment In Us palms and fingernails. 
Anthropologist Gordon Hewts, of ihe 
University of Colorado. Boulder, specu- 
lates that this unique feature evolved be- 
cause of ihe importance of the human 
hand in communication and teaching. 

Reporting in the Journal of Human 
Evolution, Hewes says the conspicuous 
lightness of the palms would have proved 
a distinct advantage to early man when 
signal Lug at a distance, teaching a manual 
task or interacting in the dim, flickering 
sphere of light around a fire. He estimates 
lhal man s productivity might have been 
extended by ID percent with those exlra 
few hours at dusk or dawn— all because 
of the paleness of his palms. ■ 
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SUN ROOMS _ 

(Coniinn&d from f^go 5 £J 

Sts . Camden. N J- QS1Q2, the catalog sells for i 3 
Thiw modefr am agitable wUh Frame? nf brnn^iid 
aluminum Mid sihgls-gJiHed Ih^kuliumL). Htnrblfr- 
glozwd, nr cliiar LnmprinrcL insulOLing gl OSs witlL acj-yLit 
=n Lha curvud por-Jun. Awning-typri WkndOvrt and 
iriMsct scrasfii it re UfcJudfid. luMusl fi-i Lrt Including 
externa J hood usd InieirLo^ sui shades aw optional. 

Fitut Soasanj 5oUu Products Corp . 42 & Smith St . 
formwgdale. N,¥ 13735: (to bruchur*; kit exsitadn- 
an a sample of System 4 frvLmiywnrk, glazing and shiidtr 
fabrics 525. rrtunuihle and r^yfondable. 

Four seasons rmikin a variety uE sun hXnfc'iA With 
brtmza or vxhJta firujJh aluminum. Othei colors are 
-available. Glazing La insulated panel a of double or tri- 
ple glass, The new System 4 Sun Room has a buift-fo 
shading system of quitted fabric Ln 4® cdlora for ms-u- 
lation and sun control Other features nm an «Kheu«. 
aystem and drain system around glazing to pmem 
wator 3wJw 

Gudm Way SuitAoMn/SGiaf GreenhOuie. Kerry Pd ■ 




fhe potyethytene glaring of Soiaf &c- 
loufces Solar Room snaps out and the 
screen awning shown snaps In for summer 
comfort, The change takes two hours. 



Chsrfo™. V\, 0&445. LhfonnaUnn ponJbbD, $3. 

These sun room? have a snucr-ure ol laminated 
wcodon bums and gigging ef double-glazed tem 
pe»d gld.vs. Tho aid® walls and rppf sections are 
heavily iraulated with iiTtoafor surfaca of MDO ply- 
wood and Bxwnar surface of aapenJce, eustobwsr sup- 
plies bis own extedor sheathing to match the house, 
ChtMca of awnjng window or lockable dom for each 
end will. Optiona indyiio summer vhad« *I>d H-jgltt 
Insulation. SbULCWS haul inmsfor syitann, automatic 
vent sysiean. water eofumns for TbanmaJ storage. 

Kahriu, 133 Elm 5* _ South Deerfield. Mass 01373. 

(1 [Of- inform a. ion fly or 

The Habitat solar tooth has a cedar roof »pd lami- 
naied cedar raftmi and winckrw stops, w wel l as exte- 
rior cedar aiding. Glazing is mauJalod g -uhx You pro- 
vide the foundation, ahtogfea and hj ma ImuFotian. 
The complete kit. including a two- way fan and «wt 
TroJUa unit, jrtac^ prt j4.4^3 fora, tO x 12 model Spas 
for the aim rooms run also nvrisliUhlft 

L«d it Burnham, Dupt LEJ&Q-CSr 3 501, Mirlynifo. 
W.Y 11747: buyer g bulde and planatw, $2 
Solanum senes has aluminum frame af white or 
brbnza Emish nnd iLntpt) bronze insulated safety qiatE 
Aceaisadie^ include vtml Tan and Interior blinds. IriEU- 
lated ImperiaJ senes has uitoosEed aluminum Frama. 
or bronze or white finish for addiiiocboJ cost Glazing is 
insulated glass ; roof swztinn* arr deer tempered safe- 
ty gl&5S OptECJTaJ LharmostatLcfllLy controlled, 
screened vent avatLable. 

J. A. Hnorfeng Co Ifk, 9330 Davis Ave.. Laurel Md 

^0707. cOfor b-TOchuj-fl, %2 

The Jance Soflornom cum ns as both a curved and 
straight eave lean-to. Freme is htonze or wliitn-fin- 
iihed aluminum, other hr-isheE- evgdifihie. GIuzul^ is 
limed bronzu insuLstiid gl w or rlwr if peqvesed. 
Features include tubular framing sy;Lum with, con- 
(wM connections for clean -line appearancn, sod 
integral guBerfof oendensauen conuoL Appi wcLmete 
sizes are. widths from 3 to 1 1 ft.; lengths ft™ 7W te 
2S ft., heights fttnn 4 to 12 ft. Optional vrcr.t fan 

Solar Aeuunces liK-, South Soma Fe Highway. Bus 
lB4a, Tam, NJ. 87571; tree brochure, or kh with aiu- 
Emnum sampCia. $12. 

The Stiliu- Hbaili has h frama oF Doodizod o l^LoiinHrri 
Glazing IS two Layers nf B-inil |>QjyrthylHna JIB pa rated 



by an Lniulatifig airspace seated by a 3Fi w blower. 
Frame can be belted to 4* 6 ptessute-treatM wood. 
For veRiilB£ion m summer, a screen- shade asaeuib ty 
replaces ihe glazing Other options an window fan 
and controller: cussfomer buys doors separately- Sizes 
are II It wnde by 8 ft (tHOI to 40 ft- [*2.4001- 



Sun SyptMii PrHfchricatBd 5cd»r GrwnhiaiTO Inc., EiCl 
Vondorbilt Motor Parkway, Cumniui:L N.Y. 1172b. 
24-puge crtalug, *1. 

Bun System sun rocum Paw a white w tifcnze- An- 
Jab aLumlhuni struct ure . or optional c-ofots. Glazing on 
the front and sides is double duck insuLated tempered 
gtpiss, ovflrhiMd curved gLaw is doubli*-insulatiJd.. 
tm-pipprrrd and lajtunated Dutsrdn eluminiam pacts 
don't cornu in cootJ^rt ivit h insirfn ahiminum parts, ib 
that hunt cEknndl Lm '"-ern duct-ad icisida in suivuicdc, nur 
cold kh winter Accessaries include auLutnauc “/em 
system, gable end fans, shading systems 

SunivnqteF I lie . c-'o H A K Sal«, RFC 4. Kendall 
Pond Eld., Derry, N.H. 03038: fro blftd&tM. 

Tl» Sun- KL J . is a CUSlncn Idt based on « specahe loca- 
Tfoii and c+>mput*td by .n Sunwriglr. KLla 

IncLude: w£ttd framing for md wSlLs mid opacunga, 
preassembled rxii-cwLlmg inus system, insdlacLi^ 
glass peneLs and window venulnjan. system. Also 
provided is one man- day of labor from company* 
trained personnel Homeowner provides foundatKm. 
■ahflathmg. insulation, and interor and e^tenor An- 
iahoi. K-its are ^TEulaJile for vnrticat walk angled w?ll 
ttJid sun moms. Siws rangv fr-rnn 5 tg 14 ft. 

in lengths of 3-E-Ln. Lncfemeams. Ar.-cesiftrita: induce 
sunscreen and ledwood bilold shutters for ruyiits. 

Veg^ohie Facxory Inc-, 100 Gouts Si., C-opiague. N Y- 

1 1726; free brochure 

HiPnze llrustiyd aluminum frame; panels of tleor 
acrylic fiberglass with ^dn airspace bonded ia alu- 
minum grid. Stakes nr anchor hgb \s weed in place of a 
Fb ufidaG cm. Thnriiuri- brook sysciflm to rciduop htinE fofis 
and cold air LnFiJfralinn Approximnt^i sizg;: af Usan-to 
frUbL 5 Ed 12 FE deep with it-nyLh from 8 ft. in 4-ft. 
incremensj. A % x 8-h. uiul coats- £l H7H OjrJoru 
mcEude absorbef and storage mass called solar pod 
that is designed to hang on The back wall, energy 
shades and curtains: act ive heai dist-nbution fan sys 
tem- 

W noth nr Shield Mfo. li*., B« 3fli. Medford. Wk 
54451; frw brochura 

SuLarGrean ^yn rpem. is wnod-framfl Wfi^Lpii^tirm. 
with gu^druple-glaied wind ows, Two iaytin uf gfosi 
and two layers of solar Rim. Fat includes Foam core 
foLAndatiori for under wall, wood frame: wait and roof 
pajwils with p^]y 5 tymcni foam egrer glfiidng panel*; 




rvvo-nory Solarf^r«n room from Woth er- 

STrldd contain? it gfas parwFi. Hofiwown- 

er itippll« siding to match house. 



3 “-■d! Ln.’dia. x 72-in "fo:i^ EnUrg-y Bods cbnLoining 
phfwje change material us store heat.dooE-: fan forheai 
distribution; fan for venttiation: digital memtor. seal 
ants. You supply p^a gra^. concrete aJab. fkwp insu 
indnn. rw-f sh^ngies. imertor and exieiYoa- llrush wir- 
ing. 

G lining Sysucns Offornd 

Pella Rolacteen CO., Pella, luwa 50219; br^churn 
free 

Gcimp^ny svppijes windows, doors, sloped glazing 
and aluminum cncirie-^tion* You supply the «[«) 
framing, Foundatkn^ and iruula'Jnn. 

Saut C flfinponetTtfi . Box 237. Mancbestef . NJ. 03105. 
catalog, $3. 

Glaztng and glazing hntl Mtkt fl accesstmes of- 
feted. 0 uddur-ewnue supplier, thn stpe^ture end- foun- 
dvtHii. 

Lireraruro 

ETeskguing Wltfi Wlvukwn For Energy EFVloeriry is u 
i 20 page book prepared by Andersen Curp. showing 
ygg hgw to build energy efficiency as well as extra 
space into- a home. Et'sSS.BS postpaid from Andei-se* 
Garp . Hflypgfl, Minn 5S003 . 




RISLONE REPLACES 
A QUART OF OIL 
AT CHANGE TIME 



or when you're down a quart 

RISLONE may cd$l & few cents enoJ4 than 
motor ell addiiivasi in small cam, b-ui r«mBm- 
ber — RISLONE m a fcig QUART yellow, rad 
and- black can and save* ihe cosl of a qi£#rl 
of your regular motor nil. soa 

F or over 50 years, RI5LQNG has been used 
by bliltion* ol motoriSta ig remove gum, Jlutigg 
ind yam-lari rri«ti ihair gar 1 * engrnea. These 
periormanea rohbiro deposits shforl*™ iti«- life 
of engine* and maHe il cost more to operate 
iftem RISLONE heaps engfoea clean nnd a 
clarm engine alarts n ait or, rues be liar And 
lasts loeger. 



Gel RISLONE today ai dlsceunl a tores,, ratal I 
auto chains e^d Paris stores everywhe-ra. 



FflEE- 32 page LUBE TjRS 
bodklet IrFerinaltofi, Ideas 

find d-iSCUSStoh SbObl prgb- 

kms, peiformanre and >ubri- 
cfliipr Send aell-add r**sed 
slamped eftmefope 4ft x 6^i 
*r larger. 



THE SHALER CO. 

Waupirn, Wl 53B&3 

In Canada: Warren PAcktgmg Co Lid 
Scarbgrougk, Ontarm, MIR 4Q2 
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INSTANT MEMORY 




The New Natural Way to Remember ! 

• Now you can instantly remember 
everything you see, read, and hear. 

• Guaranteed to save you time, 
money, and effort. 

• Used by over 1 00,000 men and 
women in all walks of life. 

Success depends on it . . . 

INSTANT MEMORY is the fastest, surest, most enjoyawe method ever 
devised to acquire a peifeet memory without trying. 

No memorization, no word association. 

It helps you solve problems test Reduces stress, fatigue. And even 
improves your tennis game 1 

Release your photographic memory. Nothing is forgoHenl Learn “IksmT 
you remember, “wtiy” you forget Discover a natural abil ity of your mind to 
instantly recall everything you see, read, hear. 



You can have a 
photographic memory. 

mh | NSTAWT M E M0RY r anyone can 
tememtier anything . . without &«n 
fryrflg. 1 II unshackles your perfect 
nwnoiy from self-imposed exile 
In stanlty. This new way Jo remember is 
so simple, quick and usa&ie, everyone 
can use il (mmQdialcly. 

Age is no barrier. 

Why? Because the rftsuhsare automatic. 
Il is the easicsi way to remember 
names, faces, dates, speeches, 
formulas, music,, phono numbers, end 
BYBti entire fracas 

Pass exams easily! 

It you are in school, wtm INSTANT 
MEMORY you can p*fvnwmitiy 
remember all you will aver study. Now 
you can eastfy pass evefy exam with 
loss study, no worry and no iesl trauma, 1 
increases your vocabulary, improves 
spelting, masters foreign languages. 

Here’s how it works . . . 



Play any sport better! 

INSTANT MEMORY means your aa m 0 
just got better wifoouf practice, why? 
Because fhe “jwrfecf came" exists 
inside you right nowf Simply learn -how 
Id "unleash" it. 

Leam any skill. 

INSTANT MEMORY means learning 
new skills at a speed you didn't think 
possible. Because iTa a nalurai state dI 
mind It ccmee buHE-ln. Eu you cton'i 
have to work fDr rt. No reps til ton, no 
relearning! 

Win at t a rd$> give speeches, 
overcome stage fright. 

This is far vnoro than just a ri memory 
course . rr js a new way of living 
INSTANT MEMORY enables you to 
play any musical mat rumen], find laal 
articles, awaken the exad moment ydu 
desire, tell stories and jokes wilhpul 
nervousness, improve your typing, think 
faster, and much mure! 

There's no end tolhe ihings youcen do 
with INSTANT MEMORY 



Science has proven me accumulated 
experience of a lifetime ie preserved 
perfectly in your mind. INSTANT 
MEMORY -j.mii’y releases m Without 
word associations. Just the natural 
powers of you r mind. It'S a spectacular 
■way to put a lifetime of learning, at your 
linger! ips. And* it's ydur birthright! 



About the INSTITUTE 

For over years,. Ihe IrwEiEurie ill 
Advanced Thinkuig hu earned □ repulj 
iiorv of prri\«i nctiihMisy find integndy 
h h-H r . (Pined mctmitkiruiJ acclaim 
m dw wnrid'i rim vd only insirue 
lion in Nitwit Memory.' The 

IrtHHule is a FTle mbet J the American 

AhaocijUOfl fen* ihc AdV&rtCErhEJiL of Scitnue. 
AjneriLnn AiMjriaLion tor Ad.uli qnd Cnn- 
Unuing Pd iiLiiiLin, Mid Pari He Paki^des 
Chunber of Commerce, 




mindstqrming 31 - 

your key to creativity. 

With lhii amazing iGcfinique -originated 
by the INSTITUTE , you can rnsJanffy 
ijpera to your inner ctoerive abilities end 
rmturat intuitive pawem !l floods your 
mind wlin a fortune of money-making 
ideas. There is no limit to Mvhat you can 
discover, invent or produce! 

Instant speed reading. 

The first fime you read something should 
bo vour lostl Now you can tostoni/y 
remember aJr you rud. Because 
t you will read a page tike a 
photograph! WWh INSTANT MEMORY, 
there is no li mil |q the words you can 
f&sd per minute. 

© INSTITUTE OF ADVANCED THINKING Iflfti 



YOU WILL LEARN 

□ How te remember ns fasl as you Hunk 

□ Poise and sfllf-cowfidenee in my sivuitton 

□ Your mind has NO limits 

□ Ridden talents you didn't know you had 

□ Why oil other memory eoueses art obsolete 

□ H to ckmI m everything you do 

□ Forfeiting is antinatural and 'curable" 

U Real tSiP is using your mind eonreedy 

□ How to id in yt*j.r enure body In second* 

□ Why ExiFicentTflUon improves automatically 

□ Te expre ss yourself persuasively 

□ There's * libtvy xJitau^ m ytmr mhnd 

□ To fldviir^e your career by staying m formed 

□ How to 'unlearn 1 psychological obstacles 

□ To recnll even tough technical material 

□ Popularity, prestige, recognition is yours . . . and 
much, much more! 

PLUS the added benefii of being al> to quickly read aJI Lhe maga- 
zines, newspapers and books you desire - . - *&d rewining all of ii mot* 
deady a-^d securiidy than ever before . . . m a sujpntirtgly low con. 



FULL MONEYBACK GUARANTEE 

If you am not salaf isd, simply r&lum your book within 30 days fora con^balo 
refund. AbHfcrfftfy Ro riikJ 

| Institute of Advanced Thinking j 

I (M 9 UNdel«Pu. Dep 4 .iPMl 2 U 3 

| Mile faUiWidea. California 93272 * 

| Yes, ctitsiSi) send rr» your unique INSTANT MEMOA Ytxxpk | 

| tor Only $10 □ompletebyFir?t Class Mallait noexlracosl. * 
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“0©' Tips' To 

Avoid Turntable Trouble 



With a tittle effort 
you can save money 
on turntable repairs. 
Here are solutions to 
1 0 common problems. 



ev HOMER DAVIDSON 



Y ou can make your turntable operate 
Like new again with a few repairs 
and proper maintenance routines, 
Some of these adjustments may be ah 
you r ll need to prevent a costly, profes- 
sional repair job. Here a re 10 turnLable 
maintenance problems you can solve. 




a. Firtiir dragging may be remedied by 
wiping off rim of turntable platter with 
alcohol and a N nt-free doth. You should also 
apply rosin or ■'slipping" com pound. 








t.iroK«fT«rdiarM tp Mii may be test- 
ed fay Interchanging the cables. Some of the 
changers may have the cable wires soldered 
directly into the drnitt 

1. Broken or shorted cables 

To determine if one channel is dead 
because of a broken cable, remove both 
phono plugs from the bottom of the 
changer. Some changers may have 
these cable wires soldered directly Into 
the circuit. Remove the turntable plat- 
ter and look for the wires or cables 
which go to the amplifier 

Grasp the small, metal plug ends of a 
cable. If you hear a loud hum from each 
cable, you may assume the amplifier is 
normal. Weak or no hum may indicate a 
defective audio channel It may be nec- 
essary to remove the entire turntable 



2* Platter drags 

Sometimes, a turntable may h**™ ** 
run stow £a turntable seldom 
unless it has a variable- 
Slow speed may be caused by grease or 
oil on the turntable rim r idler wheel, 
motor belt or motor pulley. The photo 
Shows how the rim of a turntable plat- 
ter should be cleaned with alcohol on ? 
lint-free cloth. 



3. Bek replacement 

If the turntable is running slow, you 
may notice signs of belt slippage on the 
platter s rim. such as shiny gray areas 




A dvfottfv* hU+f whtd tan cause a 
bumping nolle as well as a speed problem. 
Look for cracked areas on the rim. Wipe- off 
any oil or grease on the wheel, 

from its ease to perform this test. If the 
cables are okay, your next step might 
be to check the cartridge for a broken 
wire. 




S - fliplatt the bolt with a new one that i 
about 'A Inch shorter. To measure the old 
belt, lay ft against a ruler. It may be neces- 
sary to piece the belt together. 




9. AdJurlJrtg (ho I d le r whnl may solve 
some problems. Adjust the Idler screw so 
the wheel is In the center of each speed 
area of the motor pulley. 

inside the belt itself or dark, slick areas 
on the platter- You may also see small 
particles of lubber on the motor pulley, 
showing that the pulley is slipping 
Inside the belt. 

First , clean off the areas of ti platter 
as detailed in the last preblen Then, if 
needed, replace the belt. Lay down the 
de fe ct iv e belt against the edge of a rul- 
er. If the belt is in very bad condition, 
you may have to piece it together. Mea- 
sure the length. Replace the belt with a 
new belt approximately Vk inch shorter 
than the original. 

4. Defective idler wheel 

With the platter off, the idler wheel, 
which controls speed! should be visible. 
Oil Or grease on the idler wheel should 

fWaose tum IQ mge £2) 
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TURNTABLE TRO UBLE 

i CynJinuod from j ml? 6~Zj 

be wiped off with alcohol and your 
cleaning doth. 

Check the idler wheel for rough or 
worn areas. Worn idler wheels often 
cause jetty or slow turntable rota- 
tion and must be replaced. Even if the 



pulley. Then make your adjustments on 
the system. 

6- No rotation 

Lack of turntable rotation may be 
caused by a broken motor belt or a 
defective, frozen motor. You can often 
hoar if a motor is working by placing 
your ear close 10 the turntable. If che 



the entire motor assembly back into the 
turntable. 

7, Arm sticks in center 

When the pickup arm will not trip in 
either manual or automatic mode, sus- 
pect a defective trip mechanism. The 
arm Jever may not be properly engag- 
ing the trip pawl Clever). 




+p it# roMtlPfi can be caused by a broken motor belt or detective motor. Try to rotate 
motor shaft manually [left). If It turns sluggishly, suspect frozen bearings. In this case, remove 
all the bolts holding me assembly together | right). Wash the motor bearing in cleaning 
fluid, then reassemble (he motor and replace platter, 




7. Ann itkldnfl In the center of record 
may mean trip pawi Is bent or misaligned. 
Usually, you can bend the (rip Fever to solve 
most arm rejection problems. 




J. A ^furling mrm freight may be dpne 

with height adjustment screw located un- 
derneath arm pivot assembly- Adjust screw 
so pickup ami just clears arm post. 



t. inlet mM lent operation can be caused 
by plugs that aren't seated property In their 
sockets. Check all such connections. You 
should alb) check the cables. 




10. Peed right o# Ml diennel may be 

from a defective cartridge. Lightly thumb- 
ing the Stylus should produce a scratchy 
nobse from barb speaker- 



idler wheel seems to be in pretty good 
condition, it may be improperly ad- 
justed. 

5, Adjusting the idler wheel 

Once you've cleaned the idler wheel 
and made sure it's in good shape, make 
certain that ii >$ adjusted properly 
when it J s seated against the motor puh 
ley. If the idler wheel /tins high against 
the 45-rpm and part of the 33-rpm 
motor pulley, you may develop a jerky 
motion on the 33-rpm record. 

Adjust the idler screw so that the 
idler wheel is in ihe center of each 
speed area of the motor pulley. Flip the 
speed selector switch of the turntable 
to each speed and check to see where 
the idler wheel rests against the motor 

& 



motor is the problem, you will have to 
examine U closer. 

With platier removed, grasp the 
motor pulley with thumb and forefin- 
ger. Rotate the motor shaft. Sluggish 
motor bearings may hinder armature 
rotation. If the shaft will not rotate at 
all, the trouble is probably a frozen 
motor tearing. This is often caused by 
leaving the turntable on, accidentally, 
for a very Jong period. 

In this case, remove the 4l C Jr washers 
that hold the motor in place and dis- 
mount the motor assembly. Remove the 
three or four bolts which hold the motor 
assembly together Wash out the motor 
hearing with household cleaning fluid 
or TV inner cleaner. Lubricate the 
motor shaft for easy rotation. Now, put 



Pull (he arm over and notice if the 
arm lever begins to strike the trip pawl. 
This trip pawl may be beni out of line 
so rhaL It will not trip against (he turn- 
table's hub. Usually, you can bend and 
straighten the trip mechanism to solve 
most arm rejection problems. 

8. Ami does not 
rise high enough 
The pickup arm may appear weak 
and may not raise itself fully from the 
arm post, [f it does not clear the arm 
post, it may fall off the rim of the 
record- 

Look for a small adjustment screw 
underneath the arm pivoi assembly. A 
small rod pin comes up and raises the 

(Fisa so turn to page $4 ) 
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Now...$1 - per window 

? for an inside window 
insulating system that 
1 stops cold air and 
j f / increases R value by 90% 



One Kit Easily Insulates iO Windows 



STOPS Cold Air Drafts 10Q% 
Easily Installed In 5 Minutes 
NO Tedious Measuring Or 
Gutting 

NO Nailing, Screws, Magnets or 
Channels 

Household Hair Dryer Pulls 
Window Tight 

Heat Window Defies Detecllon 



Packaged. On A Roll For Easy 
Installation 

Wipes Clean With Damp Glolh & 
Folds Away For Reuse 
Opens For Easy Access or 
Cleaning 

Can Be Seemed Togeiher For 
Large Windows 



Protect* You 
From Winters 
Cold Blaus 



Fits Any Type 
Wlndow-C? wmflrl. 
Bow Arched, Etc. 



PbIIq Door A 
Picture Window 
Kits Also 



Pulls Tight 
WHh Household 
Half Bryan 



Our Double 
Track Acrylic 
Fastener 



With Heat 
Window Candle 
Never Fllcfctr* 




The pfOUSfim wllh it+osL inside window 
sealing product on the market loday Has 
been they are dilfJcull lo install and look 
avail wort*. 

We 0ii nave rxjmtis with a tagging 

bwy piece of cloudy plastic fixed lo If* 
wlnoOws Not Only i& Ini s an eye sore, but 
(he eflachraraas as a window insulator (alls 
Blmwt to WO. 

We have adapted a technology (hei was 
developed lor the industrial packaging 
IbduSlry. We enjoy all types of products Ehal 
are wrapped and heal soaFed to keep in 
fyodud freshness by keeping air out. 

The Heal Window takes ihra tachnology a 
few steps Purlhgf and applies the same 



concept lo windows i n homes and bU9i- 
nesses. The system la simple, low In coal 
and yet eo sypertqc to window products 
COShng 5 to 10 limes as much Anyone can 
get professional results in minutes, just by 



applying our acrylic double track lastenet to 
window tnm. Applying Heal Window FHm 
then with an Ordinary hair dryer apply hen air 



to the aurfaca. immedlalely lha film tightens 
drum light Hilly and eMortlessty. You hava 
jygT pnHeggipnaily s KiJed you* window from 
the in aide and have formed 8 1*Wfrnai banter 
that will reduce heat logs from cold drafly 
windows and prevent cold air InE&ltrgl Ian into 
your living area. 



Visa & Mastercard 
ORDER TOLL FREE 
1 '800-523-2004 

Anywhere In USA 
24 hours a day — 

7 days a week 
Operators Only Quail fled 
To Take Orders 



14 — 

PLUS POSTAGE 



ONE TEN WINDOW KIT 

— 40 inches wide by 41 feet long on a roll 
110 feel of Fastening Track, 





GUARANTEE 

Teal the HEAT- WIN DOW 
SYSTEM. Trial test 
without risk. Install (he 
H-esl-Wiodow and should 
you reel that it did not 
increase the overall 
comloft level or did nol 
perform to your expecta- 
tions, return (he unused 
portion within 15 days for 
a refund of the purcha 
price less postage. 



ENERGY ARSENAL HEAT WINDOW DEPT. PM-12 

2§i County Ur no Rd , Hdtbero, PA 19CM0 

Please send me Kit wllh steody-slep InsfrueMons. Patio Dwr S Picture Window Size Kit 

: $795 PLUS Jt.75 P 



iiase 



— J feet x 0 1«l with fanning track T 
One 1b window kil — 40 Inches wide by 41 feet long, 110 feet of restarting track (Of Ihfi low price OF 
S 1 -4.90 PLUS Si .75 postage. 

A 30 window kit — 40 Inches wide by S2 Teet long with 220 feet or fastening track and 1 easy IhStruClIna 
Fpr S2800 PLUS $2.00 Postage. A Savings ol Si SO 11 purchased separately. 

A 30 window kl| — 40 inches wide by 123 Feet long with 330 feel of lasiening track and easy 
inalruciwis tor * 41.95 PLUS t&£5 Pdslage A Saving* of t£TS if purchased sepsJJMely 

No C.O.D.’S PLEASE CHARGE MY □ VISA □ MASTERCARD 

Acct. No. EXP. Bate 

NAME _______ __ 

ADDRESS 

CITY 



.STATE . 



_ APT. NO _ 
ap 



SIGNATURE 

Mh 4 Gvwk &mck nr .rnnrwy orator must Ah mMta in US CtrfWjr Hfl? ff iusr bfl LHMfitf » nfel Cu&l i y firttar 

. 1 SEND FOR OUR ENERGY SAVINGS PRODUCTS CATALOG., 



tnUExartfortifr. jj 

Lh _ _ J 



10 TIPS TO AVOID TURNTABLE TROUBLE 

(Cantinu&d from page BE} 



arm assembly so that the arm will coma 
over and set down at t ho start of the 
record. 

The height adjustment screw may he 
connected right to she small rod pin 
assembly. Rotate the screw counter- 
clockwise to raise the pickup arm. If the 
height adjustment screw is located on 
the pickup arm assembly, rotate the 
screw clockwise. Adjust the screw so 
the pickup arm will just clear the arm 
post, 

Now, place a stack of records on the 



changer. Notice if the pickup arm clears 
ihe arm post and sots down properly at 
tha start of the record. Reject the 
record. 

Beaty ust the height screw if the pick- 
up arm touches the top record or does 
not clear the anti post. 

9, Intennittent operation 

Check the a-c- changer plug for inter- 
mittent turntable operation, Rush the 
plastic plugs tightly together. If the 
motor begins 10 run when the plug is 



pressed in, check for a bad or bent eon- 
nection. 

Soldar a clip wire around the poor 
socket. Route connections around the 
socket when the socket terminals can- 
not be repaired. 

Intermittent audio from the cartridge 
may be caused by a broken wire or 
cable. Flex the shielded cable with the 
turntable operating. 

Inspect the small connecting wines at 
the roar of the cartridge plug. This is 
the place where they always seem to 
break off. A broken or loose outside 
shield connection may produce a low 
hum in the speaker. 

10- Dead right or loft channel 

No sound, extreme distortion or even 
no right or left channel sound may be 
caused by a defective cartridge. And, 
low or intermittent audio may occur in 
either channel from the same source. 
Take a small brush and remove any lint 
or dust around the stylus to prevent any 
distortion in the sound. 

Turn the volume control halfway up 
and lightly touch your thumb to the sty- 
lus. You should hear a scratchy sound 
from both speakers, A defective stylus 
should be replaced with one of the 
same or better quality- The stylus will 
usually slide out from the cartridge 
body. 

Also determine if one channel may 
have a broken cable, Remove both pho- 
no plugs from the bottom of the chang- 
er. Then, remove the platter again and 
look for wires or cables from the car- 
tridge. 

Grasp the small metal plug ends of 
the cable. If you hear a loud hum from 
each cable r you may assume the ampli- 
fier is okay. Weak or no hum may indi- 
cate a defective audio channel in the 
amplifier. If the amplifier appears nor- 
mal (with radio or other input source), 
check the cartridge itself for a broken 
wire. 

Finishing up 

Before you close up the turntable, 
don't forget about proper lubrication. 
Squeaky noises, slow speeds and errat- 
ic cycling of the turntable may be 
caused by improper lubrication. Look 
for old, gummed-up grease upon the 
cycling cam and draw bar. 

Dry bearings of the idler wheel or 
turntable motor may produce squeaky 
noises. Gummed-up oil around the 
motor bearings may cause glow 
speeds. 

Most changers are never lubricated 
until trouble occurs. A good cleanup 
with proper lubrication may be all 
that's needed to make that turntable 
sound new again. M 




Model T-50 Heavy Duty 
Alt Purpose STAPLE GUN 

vers-atiie powerful lool for freavy duly fastening neetfs 
Me insulating, osding tile, wealhersirippmg, etc. Drives 
into hardest woods even soft 

Model ET-5G Electro-malic 
All purpose STAPLE GUN 

VYlIh jrus eltcinc 5-tepfc Gun tte housed cao breeze 
through uphaismng. tern screen*, cover a carnfce. 
wall cBVErings, stair treats, valances, eic wilh 
tr^ger-squeeze action. And it’s sale too...wstti nn ari 
lock, tfpmies oft stoned household current. 

Manual or electric .Jmw Staple Gum are fasten easier and better tu handle hundreds of dp-ii-youtsell home 
frr-up am repair projects. Convenient, one-hand operation ferns yout other hand free to mid, stretch mi 
Control material fora near fastening job with that professional touch. Soto mo-deft use Mo. r-50 Staples in teg 
tenths ranging; from 1/4 to 9/16' plus special Staple for c citing trie application . 

tfM Only Genuine Anew T-$0 Staples for Jam-Proof Hrfemtnce, Accept Mo StsbstiMet. 

Mad* in America to the Highest Standards of Quality & Excellence. 

Aiillikit tl all leading Hardwire. Homs Canter a Dlscoun! Oeplrtminl Slant Ewywhtf*- 
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271 MaytiiM 5trwf r Seddio Brook, NJ , Q7G62 
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HINTS 

FROM 

READERS 



Starting a drill 




When boring holes in metal the point of 
a small -diameter hit often wanders off 
ihe mark because of the bit's flexibility. 
J o reduce this tendency, chuck the bit 
so that only a small portion- -V 4 to Vz 
in. — projects beyond the chuck jaws. 
When the hole is about Vs in. deep, 
rechuck the bit in the regular manner 
Don't subject the shortened bit to side 
stress. — Waller E. Buaon 



Table saw safety 




Making a deep bevel cut in a small 
workpiece on a table saw can be a hairy 
experience. When i he work permit, 
partially drive two nails 10 serve as 
handles. Stand on the side of the saw 
facing the fence and grasp the work 
with two fingers of each hand strad- 
dling the fence . — Rosario Capoiosto 
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snowbird 



SNOWTHROWERS 



let you soar through winter 
...after winter...after winter! 



Ibis can be your easiest, most 
enjoyable Winter yet. Regardless of 
the ice and snow Old Mart Winter 
sends your way, a Yard-Man 
Snowbird Snowth rower gives you the 
easy handling, extra power, efficien- 
cy and comfortable operation that'll 
clean up your drive, patio, sidewalk 
and open areas quickly. 



working steel Intake augers, second- 
stage Impellers and new extended 
discharge chutes that pile your snow 
high ...up to 40-feet away! Single- 
stage Snowbirds, too. 

Affordable. A size and model just 
right for you., .each featuring the 
famous Yard-Man S-Year Limited 
Warranty. 




Long-lasting all-steel construction. 
Easy handling. And the 
biggest, t hardes 



See them now at your local indepen' 
dent Yard-Man Dealer, listed In your 
Yellow Pages under "Lawn Mowers." 
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SAFE HOUSE ALARM CENTER 




INFRARED Bf AM 
ALARM SYSTEM , 
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alarm 

OUTPUT 

circuits 



STKOSE LrGHT 



■REMOTE 

CONTROL 

CIRCUITS 



PROTECTIVE 
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ALARM 



REMOTE 
key switch 



plunger 

SWITCH 



ARM 

LED 



PRESSURE MAT 



WINDOW, 'DOOR 
MAGNETIC SWITCH 



FOIL VIBRATION CONTACT 



PANIC BUTTON 



Design And Install Your Own 

Burglar Alarm System 



With this alarm system brain, you can add all types 
of intrusion detectors to guard your house. 

BY DAVID PETRAGLIA 



A really complete burglar alarm sys- 
tem for a large bouse can 
cost between $l r QOO and $3,000 if a 
professional installs it However, the 
basis for a pro-quality, do-it-yourself 
system can cost as little as $ 1 29 from 
Radio Shack. With .add-ons, it can 
become as complete as any you can 
buy. 

The Safe House Alarm Center. No. 
49-450, is the heart of Radio Shack's 
$129 kit. 

It includes four magnetic door^win- 
dow sensors, an alarm horn, a remote 
key switch and 1 00 feet of twi sled wire . 
This is enough to get you started by 
protecting the front and back doors plus 
two windows. Most homes wilt require 



the purchase of additional sensors at 
about $8 each. 

Safe House sets off an alarm when 
anyone attempts an unauthorized entry 
into the protected building. Tc also 
lights a warning LED w indicate it J S 
been tripped. The system works with 
almost all intrusion-sensing and alarm- 
sounding devices, and can operate a 
telephone dialer to call the police, a 
security service or another telephone 
when the alarm goes off. 

The system works with two trigger 
loops or circuits; One sounds an instant 
alarm; the other goes off after a timed 
delay. Lf you trip it accidentally, the 
delayed alarm gives you a chance to 
shut it off before sirens scream or the 



police are called. It also lets you come 
into your own home and, by knowing 
exactly where to go and what to do. 
shut off the system. 

Instant alarms are useful for panic 
buttons or tamper switches. Tamper 
switches set off the system if a specific 
object, such as a valuable painting, is 
moved. Alarms can be noisy with flash- 
ing Lights, silent calls for help, or 
both. 

Delayed and instant alarms both 
operate on either normally dosed 
(N.C.) or normally open (N.Q.) circuits 
or loops. Separate circuits for N.O. and 
N-C, devices are activated when the 
sensor either doses a normally open 
(Pleads turn la page 69} 
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You never had it this fresh ! 







WHAT omen GIFT COULD HOLD THEIR 
INTEREST INTO THE NEXT CENTURY? 



This Christmas, fit! their minds, Not just their stockings, 
With stamp collecting, the gift of self-discovery. 

From s ports to outer space, you 'it discover a variety of 
collecting kits to open your children 's imagine- 
tion, Each has different stamps from d:f- ’ - 

ferent lands, a special album, and 
a fresh outlook on the world 



Or give the US. Commemora- 
tive collecting kit and awaken their 
curiosity about America. 

for the adults on your list ; you 



can wrap up the year's memories in the 1983 Mint Set of 
Commemorative Stamps. 

And both beginning and serious collectors will want 
the Postal Service Guide to U S. Stamps, ft 5 a 
vital fact book in full color with prices for 

every US. stamp issued since 1847. 
So start the holidays at your 
Post Office. And bring home the gift 
of a lifetime. 

US. Postal Service 




BUBGLftR ALARM SYSTEM 

f-ConlifUJwf 6wn jagsg flflj 

circuit, sending current to the main 
panel, or opens a normally dosed 
device, stopping die flow of current to 
the panel. Sensors for many different 
requirements are available for bmh 
types of circuits, 

Normally closed loops are considered 
"supervised" 1 because, unlike N.Q. 
loops,, cutting the wires sets off the 
alarm. Cutting the wires of an N,0. loop 
defeats it. To defeat m N.C. loop, you 
have to bypass the sensor, which is 
tougher to do, 

in addition to N.C, and. N.Q. alarm 
trigger loops, there are a number of 
other features that help make an alarm 
system easy to live with and more pro- 
tective. Battery backups take over if the 
current fails or the lines am cut. An 
automatic alarm resetter rearms tha 
system if the intruder sh uts the window 
through which he entered or otherwise 
returns it to normaE. This won't stop the 
alarm from sounding the first lima, but 
does reset it so it will sound again when 
he leaves or trips another sensor. 

Remote arm/disarm control circuits 
allow you to set or unset the whole sys- 
tem from up to 10 locations. Entry,' exit 
delay can be adjusted for up to 45 sec- 
onds to get you into or out of the house 
without sounding off. A pre-alarm cir- 
cuit runs a buzzer or flashing LED 
warning light to remind you to turn the 
system off or to tell a knowledgeable 
burglar to get out before the alarm 
sounds. A 1-amp., 1 3-v. output runs the 
alarm on baneries if the power lines are 
cut. Pushing a button on the control 
panel indicates battery condition. 

Indicator lights in (he form of loop 
LEDs tell you when all sensors on that 
loop are normal. This allows you to shut 
the window before arming the system 
□r tells you that it was tripped while: 
you were gone. Another LED indicates 
when At power is on, 

Custom-designed system 

From these features in the control 
panel, you can see that each system cart 
bo custom designed to fii your home. 
One real advantage of a do-it-yourself 
installation; You can modify the over-id! 
plan 10 suit your own ideas and needs. 
Chances are your system will be differ- 
ent enough from most professionally 
installed units so that burglars won't he 
able to second-guess it easily. 

When it comes to planning the sys- 
tem, your first step is to make a map 
showing all doors and windows. Then, 
photocopy it. Your system may end up 
being quite complex, and having a sim- 
ple map to develop each loop makes it 
much easier to plan your installation. 
When your system is complete and 
operating, put one master copy in your 



safe deposit box and destroy all work- 
ing papers 

Given a sophisticated central panel 
like the Safe House, you can start with 
an area motion detector for quick pro- 
tection. Then, you can Wire door and 
window sensors, telephone dialers, 
backups, panic buttons pressure mats 
at doorways and other i tarns to com- 
plete the system as time and money 
permit. 

Since the central control panel is the 
heart of your alarm system, locating it 
is your first consideration. There are 
two schools of thought. One, put it out 
in. the open to deter burglars who see it, 
and where, like the safe in the store 
window, anybody can bo soon working 
on it. The second is to hide the panel so 
burglars can't find it easily to attempt 
to deactivate it in a hurry. Many alarm 
installation professionals prefer an un- 
obtrusive location, such as in the front 




NX- f normally closed) and N.Q, [normally 
open! drcuta protect doors and window*. 



hall closet. Tha added protection of a 
doO-r sensor helps secure it. 

Conceal the wiring for both esthetics 
and security. Of course, the easiest way 
is to build it into a new house. Bui in 
most cases, the best bet is to hide the 
wiring behind baseboards and door or 
window trim without having to open 
the wails. Drapes may cover wires lead- 
ing down from windows- Otherwise, 
you're going to have to fish wires 
through walls and bore through 2x4s 
to install and conceal your system. 

Door and window sensors come in 
many varieties for N.Q. and N.C. loops. 
Magnetic switches, with the magnet on 
the moving section and the switch with 
its wires on the frame, are among the 
neatest and most effective. 

Foil tape on the gloss is unsightly, 
but it reUs the world your home has an 
alarm system. Tape protects fixed win- 
dows and can also be used on movable 
windows and doors in conjunction with 
a windowVfbilAdb ration contact. These 
trigger when the glass (and thus the 
foil) is broken or when the door or win- 
dow is moved. 

A plunger switch, like the om for the 
courtesy light In your car or refrigerator 



door P works with swinging or sliding 
doors or casement windows. It mounts 
in the hinge side of the frame and is 
hidden when the door is dosed. 

Glass breakage detectors attach di- 
rectly us the pane. Some of the latest 
types delect the sound-wave frequen- 
cies of breaking glass to activate the 
alarm. Open spaces In your home can 
be protected by motion detectors or 
pressure mats. The mat goes under the 
mg and sets off the system when some- 
body steps on it, usually by coming 
through a doorway or up a staircase. 

Checking for movemem 

Motion detectors work in different 
ways. Ultra sonic da vices send out high- 
frequency sound waves and listen to 
the pattern of reflected waves. Any 
change In the pattern, caused by some- 
one moving through the protected area 
sets off the alarm- Infrared devices do 
the same thing with infrared (heat) 
waves. Those must not be aimed at 
radiators or heating duels, which could 
trigger false alarms. Microwave de- 
vices work on radio waves, Plan to 
exclude family pets or aim motion 
detectors above them. 

Vibratjon detectors activate on im- 
pact or vibration on any surface. These 
are usually N.C. devices and have 
adjustable sensitivity. Attach them to 
protect specific objects. There are many 
other devices that can also be wired 
into your system. Smoke delectors are a 
useful addition. 

You also have a wide choice of output 
devices. A silent alarm like a telephone 
dialer calls for help to a security compa- 
ny on contract, police station (if possh 
ble in your location] or any other third 
party. Those can be useful outputs for 
panic buttons or a confrontation With an 
intruder. Setting off an audible or visi- 
ble alarm whan confronted is not rec- 
ommended. The intruder may panic 
and attack you. 

Besides silent alarms, you can hook 
up bells, sirens and strobe lights. These 
should be installed on the outside of the 
building, high enough to be out of 
reach, and protected against tamper- 
ing. As a general rule, locate these at 
least S feet high and 1 foot from the top 
of a door or window. Higher and farther 
locations are better A protective grid, 
in addition to the metal box shielding 
the alarm from weather, is a good idea, 
A tamper switch wired into the tamper/ 
panic loop is also advised, 

A bell or siren alerts your neighbors 
and should cause most intruders to flee. 
A strobe light in addition to the noisy 
alarm cm help police find your house 
more quickly whan responding. 

When you build your alarm system 
around a sophisticated central panel, 
like the Safe House, there are faw limits 
to how far you can taka it. M 
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AM the Items here— the 
gavel. millet, candlestick; 
and latte chisel handles - 
were tufjicd from stock 
found trijpvaadpi If', i, 



Look What Came Out 



That seasoned hardwood 
in your woodpile is 
just as good for turning 
as it is for burning. 

TEXT AND PHOTOGRAPHS 
BY RALPH WILKES 



A ccording io recent figures, nearly 
25 million American homos have 
facilities for burning wood. And that 
number is increasing. Of those millions 
of people, how many haua ever thought 
of their woodpile as something besides 
a source of heat? The home craftsman 
who has a J^ihe should, because he can 
find in this fuel a high-quality and eco- 
nomical source of woodworking stodk- 
The major requirement for good 
lathe material is the same as for burn- 
ing: Wood must be dry. The best turn- 
ing stock and the best firewood come 
from logs cut during the dormant sea- 
son and dried — off the ground—for at 
least one year and preferably two 
yeans. Wood that has been sawed and 
split to size for a woodstove or fireplace 
will dry the fastest. 

For my own wood-burning use, 1 buy 
seasoned hardwood. Then 1 select some 
pieces for turning and dry them further 
inside my house, where the tempera- 
ture and humidity remain relatively 
constant This reduces much of the 
Chocking, Or cracking, that temperature 
and humidity fluctuations can cause at 




Us* m maul to drive a steel wedge Into the 
widest crack In the log end. This will split 
the wood where nature Intended, 




Cut lathe stock fwn log u*Jr»g slow teed 
rate, otherwise, the rougft log edge may 
cause binding between fence and blade. 



the end of a log. Sometimes, l find wah 
nut Or cherry in a wood delivery, pieces 
which were probably left in the woodlot 
after a commercial lumbering opera- 
tion. 

When [ want to use some of my dried 
reserves, [ split the logs with a wedge 
and maul, and then cut them to size on 
my radial^arm saw. A hand saw or 




Spilt facet show contrast between dark 
hcartwood and sapwood. Choose turning 
stock based on coke you desire. 




A little lathe work will turn a piece of cherry 
firewood Into a gavel head, French polish 
ftnkh brings out the grain 



table saw would work just as well. 
Once IVe squared the piece, J insert it 
into my lathe and I'm in business. I fin- 
isb most pieces with a simple French 
polish — boiled linseed oil and white 
Shellac — rubbed with a rag onto the 
piece as it turns in the lathe. For safety, 
remove the toolrest before applying the 
finish. m 
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AQUA BUG’S FIRST PUBLIC SALE! 

Most Hems Below Wholesale; Some Below Cost! 

One year limited warranty. Sale ends December 31, 1983 (Limited quantity ) 




BIKEBUG STANDARD 

w/Manual Clutch 



1 11 lbs 

1 1.2 hp 




i I60m,p g 
i 20+ m.p h 



BIKEBUG SHROUDED 

w/Manua! clutch 



■ 11 fcbs. a 160 m.p.g. 
* >12h.p. a2tt*mph 



Reg. Pr^ee * 175 

* 75 ® 



t T’ 89»s © 



Reg. P^ce ^200 

SALE 



Bike Cngines 

BELOW 

COST 




AGUABUG120 

w/Srandard Drive 

■ 13 lbs 

■ 12 h p 



Reg. Price 1 200 

SALE 

95 



@139 




SUPERBUG 300 

w/Automatic Gear Shift 



*350 



@199 



’AQB 3 00 /AQB 250D 
GENERATORS w/'electrornagnettc 
AQB 300 



a 19 lbs. 

■ 300 Walls AC 
*10 AMPS DC 

AQB 2500 

■ DC only , but e 
sizzling 
20 AMPS 



BIG SUCKER P 





SUPERBUG 175 

w/Automatic Gear Shift 

1 19 IDE 
i1,7Sft.p. 



Reg. Pried *275 

SALE 




AQB 600 
AC GENERATOR 



oithar one 
Fleg. Price *275 

SALE {§£ 

189 *f 




■ 44 Ib5 

■ 600 Waits AC 
a no- U5 Volts 'm 

■ Fused (5 AMPSk 1 

■ Voltage Meter 

Reg. Price *350 

SALE 

24995 



BELOW 

1983 

WHOLESALE 





• Pumps 4750g.p.h 
■ Runs 90 mm ules 
on D.31 03 Is of luel. 



LITTLE SUCKER PUMP 



1 Pumps 1900 g.p h 
I Puns 100 m mutes 
on 0.26 Gals of fuel. 



Reg, Price '200 

SALE ms 

1 39 95 ° 




Reg. Price 1 175 

SALE 



99 95 



@>i 



BELOW 

mi 

WHOLESALE 



AQUABUG INTERNATIONAL, INC./1QQ Merrick Rd., Rockville Centre, N.Y. 11570/516-536-8217 



N&mo □ Check □ Masterchprge E*p 

□ M.0. DViss# Exp 



Address ■ 

City 

Stare ^Ztp. 

N.Y. Residents add proper fay- 
Add per item for postage 
bandhng and insurance 



□ Flease rush FREE full odor brochure. 

□ Bike Bug Standard . . * 75 . 00 □ AQB 300 Genera tor 1 89 .95 

□ Shrouded Bfcebug ..*89 96 □ AQB 250D Generator... 189. 95 

□ 1 20 Outboard ..130 .95 □ AQB 600 Generator . . . 249.95 

□ 1 75 Out boa rd . . 1 99 .95 □ Little Sucker Pu m p . . . 99. 95 

□ 300 Outboard 275.00 □ Big Sucker Pump. .. 139.95 

To order, cod TOL L -FREE: (BOO) 045-1773 (except NX J x* 







Artist's concept of Space America s Land»htype ufellte shews Urge solar panel wftltfi gener- 
ates electiidty to run two cameras mounted so that they re shielded from direct sunlight. 



SATELLITE BAY 




Conestoga II rocket uses tour sodid- 
fuel stages to lift the satellite. 



First Private Space Taxi 



S tanding alongside a Space 
Shuttle, the Conestoga IT 
rocket would hardly look im- 
pressive. It's less than one- 
eighth tha length of the Shuttle, 
and delivers a 945-pound pay- 
load, about i/60th of the Shut- 
tle's capability. Still r the new 
rocket is the talk of the aero- 
space community. About 1 5 
months from now, the Conesto- 
ga II will become the first pri- 
vately owned vehicle to plate a 
privately owned and operated 
Landsat-type satellite into orbit. 

The rocket is an advanced 
four-stage version of the two- 
stage model test-fired over the 
Gulf of Mexico last year by 
Space Services Inc. It will be the 
centerpiece of a new joint busi- 
ness venture. Former asirotiaui 
Deke Slayton is one of the prin- 
cipal officers. Space Services 
has joined wilh Honeywell, Thi- 
okol and Ball Aerospace, all of 
whom have begun the design 
work to put together the Land- 
sat package- The conglomerate 
calls itself Space America. 

Slayton says the first launch 
will cost about S3P million. The 



In about T 5 months, the first 
privately owned rocket will fire 
a satellite into low Earth orbit. 

BY JACK ME55MER 




Two cameras will be used to send 3-0 photos bads to Earth 
through a system of electronic and fiber-optic devices. 



rocket will use solid fuel in each 
of the four stages. A pair of Cas- 
tor rocket engines will serve as 
the first stage. 

The satellite itself — which 
will explore the Earth for oil, 
minerals, water and other re- 
sources— will he similar to the 
current four-mirror Landsats in 
low Earth orbit. But the new 
package will use a pair of cam- 
eras and advanced electronics 
packages to produce the first 3- 
D Landsai images. The images 
win cover areas about 90 miles 
wide, comparable to NAS As 
four operating Landsats, 

Whan America's Landsat 
program started in the 1970s, it 
was supposed to be a t fryear 
Commerce Department experi- 
ment. For the past two years, 
NASA has carried Landsat on 
its budget, hoping private in- 
dustry would take over that 
function. Space America offi- 
cials say they may buy existing 
orbiting Landsats. The con- 
glomerate will sell its Earth 
resources images to oO compa- 
nies r real estate developers and 
government agencies. EH 
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HINTS 

FROM 

READERS 



Sealing! inaccessible places 




When you need a dab of panel adhe- 
sive or caulk in a spot that a caulking 
gun can't roach, or when your gun isn't 
handy, use a putty knife Full off the 
back cap nf thr tube Scoop out t ht 
amount you need with a putty knife 
Cut off the excess cardboard with tin 
snips arid reinsert the back cap u> keep 
the remaining material from drying. 
With the back rap on, the can ridge can 
still he used in the gun — Craig Wilson 



Touch-up paint container 




Save a few oF ihe plastic covers tba: 
protea articles mounted on cardboard 
The covers make exceElerst containers 
for small amounts of paint used in 
touch- up work. You can throw them 
away when the |ob is completed. Many 
covers have more than one level of 
indentation which makes wiping ex- 
cess paint off the brush much easier, 
Easy access and a no-stick surface 
mean no paint wasted — 17. V/ /ieyn^r 
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Warning: The Surgeon General Has Determined 
Thai Digs retie Smoking Is Dangerous to Tour Health. 



Marlboro lied or Longhorn 
yon gel a lol to like 



17 mg "tar," I t mg nicotine av 
percigaten*. FTC Report War 'S3 



™ * 


£ I 


an 


ft f h j T 
■ 1/ \ i 






■T1W 








littli 






I 1 v ■ 

PM's Outdoors Editor hangs from the Ortc-man tiOudhopper, supported by a plastic seat. A propane fuel tank FJ strapped to hlf back. 



Now: Backpack Ballooning 

PM editor tests new one-person, hot-air balloon, 

BY RAY HfLL; Photographs by Fred Miikie Studios 



lines are dangerous/ 1 Tony 
1^ Chace was telling me. "If you get 
the balloon hung in one, don't let your 
feet touch the ground. We'll get the 
power company to shut off the electric- 
ity. then get you down/' I nodded, hop- 
ing I wouldn't need his advice 
Tony is a commercial hot-air balloon 
pilot. He was instructing me on how 10 
fly the Cloudhopper, a single-person 



balloon recently imported to America 
from Europe. The Cloudhopper is a lot 
different from an ordinary hot-air bab 
loon. It weighs only ISO pounds and 
holds 21,000 cubic feet of air That 
sounds like a Lot of air, and it is. But a 
normal-size balloon that can carry two 
or more people may hold more than 
1 OOjOOO cubic feet of air. 

You can transport the Cloudhopper 



in your car. With a conventional hot-air 
balloon you need a trailer, van or truck 
to carry it . The Cloudhopper is cheaper, 
too- — only $5, OOG, versus S15.0QO and 
more for a conventional balloon. 

The other big difference is that a 
Cloudhopper pilot straps a 10-gallon 
propane tank and burner on his back— 
another reason why calm asr is particu- 
larly important. "Hying to land In a 
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strong wind with all that hardware on 
your back could provide all the excite- 
ment you would need for one day, con- 
sidering that your legs are the landing 
gear. The burner with a fun tank of fuel 
weighs almost 100 pounds. 

For three days we tried to launch the 
Ctoudhopper, And for three days we 
failed, The wind was too strong. Wind 
can do nasty things, such as blow the 
balloon into power lines and trees dur 
mg landing. 

On the evening of the third day, we 
stood in the middle uf a big, empty 
field, ft was 7:00 p m, and the wind had 
died down. There was just a barely per- 
ceptible breeze, 

Tony looked at me. ”How do you 
feel?'* he asked. 

1 ‘Let's -do it,'* I said, with a lot more 
conviction in my voice than 1 fell. 

“Okay, gang/' Tony said to our crew. 
“Let's set it up." 

Parachute for security 

While the crew assembled and inflat- 
ed the balloon, I strapped on a para- 
chute. The parachute was a safety 
device. If a problem developed, I could 
cut away from the propane tank 
strapped to my back. A static line 
would automatically open the chute. It 
seemed like a good idea. But nobody 
had actually tried it. I hoped I wouldn't 
he the first. 

Jn previous tethered flights-, I had 
used a different harness that had no 
parachute- Its only amenity was a little 
plastic seat, but chat hurt my hips 
because it was too narrow. If nothing 
else, the parachute harness gave me a 
sense of security . 

With the old rig, if a problem devel- 
oped — say, you ran out of fuel^ — and 
the balloon started plummeting, you 
would be strapped to the propane lank 
and would go down with the balloon. 
Unfortunately, there was a drawback to 
the parachute harness — which 1 didn't 
know about yet 

Ten minutes later the crew bad the 
balloon inflated. Tony gave the burner 
an occasional short blast — enough to 
keep the balloon vertical, bui not 
enough so the crew members couldn't 
hold it down. 

I walked over to the balloon and 
attached myself lo the propane tank, 
which gave me a very strange feeling. 
Not being in the habit of strapping fuel 
tanks on my back, I felt a bet Like a lad- 
en down Buck Rogers. 

"It’s been nice knowing you/’ one of 
the crew members said. Great sense of 
humor. I reached up with my left hand 
and grasped the burner lever- 

“Whenever you're ready," Tony 
said, 

“Let her go/' I Lold him. The crew let 
go and I gave a tug on the burner lever. 
There was a loud roar just above my 





HIM practiced tethered 
flying until he could m^ke 
5 land-up Mncrings Walking 
Inside the balloon fb*tow| r 
he inspects th£ envelope 
before tethered practice. 
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head as the burner sprang 10 life.. 

The balloon shot straight up with 
surprising speed. In only seconds 1 was 
several hundred feet off the ground J 
gave the burner about a four second 
blast. I wanted to get up high so ] 
wouJd have a good look at the country- 
side. 

After a few more blasts, 1 was at 
what 1 estimated to be about 1 ,500 feet. 
1 could see the countryside for miles 
around. With the burner off, the only 
noise was the pilot light burning quietly 
over my head. Suspended from the bal- 
loon in my harness, I had nothing u nder 
me but air. 

Hanging high above the Earth, float- 
ing silently along with the breeze — it 
was a strange and exhilarating feeling. 
Ii was also a bit unnerving Suppose the 
pilot light went out and I couldn't get it 
relit? It had gone out when I was on a 
tethered flight a few days earlier. Per- 
haps a gust of wind blew it out. We nev- 
er knew the cause. 

Pressing a button above my left 
shoulder several times finally got it lit. 
Pushing the button bends a quartz crys- 
tal which is connected by a wire to a 
sparkplug. When the crystal bends, ii 
creates enough voltage to jump the 
sparkplug's electrodes and ignite the 
pilot Light, 

But suppose it went out now and 
wouldn't relight? The pilot light and 
burner were above my head. I couldn't 
see them. If pressing the button 
wouldn't da the trick, I would have to 
use my parachute. There was no other 
choice. 

No use worrying about something 
that may nest happen 1 decided. Rela* 
and enjoy the view. And what a view at 
was. 1 was drifting down a valley bor- 
dered on either side by hills covered 
with trees. Houses were small, and 
people even smaller. 

There were farms, small squares of 
green dotted with trees and houses 
Underneath me, a farmer was On his 
tractor spraying his com, oblivious to 
ms and my balloon floating by quietly, 
high over his head 

Hamn&s problem 

My loft log was beginning to go to 
sleep. 1 moved around in the harness a 
little to see if that would help. It didn't. 
The harness was cutting off circulation 
in my legs 

1 had been giving the burner inter- 
mittent blasts, spaced far enough spar 
to keep me flying level at about 1 ,500 
feet. I increased the time interval 
between blasts and the balloon started 
failing. 

My chase crew was In five separate 
vehicles. They had been following me? 
since 1 took off. A chase crew's job isn't 
easy. They rnusi keep their eyes on the 

(Nmm fiim io J T5- 1 



Coming in for a landing, Hirr 
Is nil tnuJIcs. FuFling on the 
red strap In his right hand 
opens a flap Jo top of balloon, 
letting the hot air spill out. 



pilot Tony Chfcwc gives 
Hi IJ Instruction on operating 
burner. Pylkng (ever with 
left hand ignites burner. Pitot 
light bums air the Ume, but 
burner is used only Intermit- 
tently. At left Hill practices 
balloon walking, He fTJes the 
Oot#d hopper high enough 
so he can walk on a con- 
ventional-size balloon. 
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V&mtastic! 

Why leave the office when you can take it along? 
Our van is packed with the latest in electronics 
so you can work on the run. 






A n office on wheels is net exactly 
a new idea. Julius Caesar'S mo* 
bile office was a chest carried in a 
cart, Napoleon's was built into a car- 
riage and Cornelius Vanderbilt had 
one that occupied a whole railway 
car, complete with telegraph -operated 
stock market ticker. In each case, the 
purpose was to keep up with busi- 
ness, despite the necessity for travel. 

You might not be running an env 
pire or a railroad, but there are Still 
times when being able to do office 
work out of the office COuld be a life- 
saver. Thanks to today's inexpensive, 



miniaturized electronics, you can fit e 
highly sophisticated electronic office 
into just a few square feeu And St can 
communicate with any person Or com- 
puter anywhere in the world, even 
while you're moving, It's just one step 
down from Air Force One. 

As our society becomes more 
communications-conscious and more 
dependent on computers, we think 
the concept of the mobile office with 
computer capabilities will become 
commonplace. With this in mind, we 
gazed into our crystal ball to see what 
a mobile office might look like. But 





Office-equipped van I* ready to work, even when you re In the most out-of-the-way placet . 



the amazing part of our project is that 
we used equipment available right 
now. So. in reality, it r s a thing of the 
present, not the hiture- 

We designed our Mobile Office to 
take advantage of low-cost, readily 
available electronic components that 
you can buy locally and assemble 
yourself. We fit the equipment into a 
common full-size Dodge window 
van — still the most efficient packag- 
ing of space. But the office is compact 
enough to fit into a variety of vehi- 
cles, from a limousine to a corporate 
jet. from a pickup truck to a cabin 
cruiser. With seme modifications, it 
would even fit into one of the new 
downsized vans just introduced by 
Chrysler and Toyota- 

The heart of our eleoronic office is 
an Apple 11 Plus computer. To feed 
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The Interior of our van j|abOve and b«lowj 
features top-note h erectromes Apple 
II computet wJih 4SK U further enhanced 
wlih , a Saturn 12BK tard. Hayes JVH-cfomodem 
and Epson <MX ?0G primer. Zenilh 1 compo- 
nerii video iystem includes source sereccor, 
amplifier, tuner and monitor, as well as 
videotape deck . U(/eput them all together 
for mefrest In on-the-go workstation}. 



the Apple, we have dual Apple 11 
5.25-inch disk drives, with an Apple 
disk interface card to link the comput- 
er and drives. An Epson parallel in- 
terface card connects the AppEe with 
an Epson MX- 1 00 primer for hard- 
copy printout, and a Saturn memory 
card expands the Apple II to I28K. 
Videx supplied an 80-column Video- 
term card to expand the Apple's on- 
screen, performance- 

Rather than equip Our Mobile Of- 
fice with a simple CRT, we opted for 
the greatest possible versatility — a 
Zenith Model 1300 Vi don Director 
VCR with component television sys- 
tem. Whai really makes this whole 
concept work is the combination of a 
Hayes Micromodem II and a Motorola 
Pulsar II mobile telephone , This al- 
lows the computer to interface with 





any computer information network ac- 
cessible by telephone modem, as well 
as a corporate mainframe computer 
back in the office. You really can access 
Lha whole computerized world while 
rolling down the highway- 
installation was a bit more complicat- 
ed than in a stationary office. Prelimi- 
nary sketches showed that we could fit 
the whole system into Less than 5 feet 
of wail space and still have an etgo^ 
nomJcaJJy correct layout — that is, one 
designed to position components for 
the most comfortable use. Thus, the 
keyboard is in the center, video equip- 
ment to the left and disk drives and 
printer to the right. 

Master machinist Ralph deMasi con- 
structed a framework of TLneh-Square. 




AN of the companerrii were Installed in 
framework of l-ln.-sq, m lid-seer tubing. 



mild-sceel tubing, arc- wold ed together. 
This was bolted to the floor of our van. 
Then the various video and computer 
components were bolted to it. All exte- 
rior surfaces were sheathed with 
brushed stainless steel, held in place 
with Southco quick-release fasteners 
and pierced with cooling louvers on the 
cabinet back. 

To run Che equipment, off the van's 
electrical system, we used a 12-volt d.c, 
to 1 lOvolt a-c. inverter with tine^surge 
filter. The inverter, in turn, is powered 
by a pair of deep-cycle marine batteries 
mounted at the very rear of the van, 
behind the couch. Each battery is 
secured inside a waterproof marine 
case and vented to the outside through 
flexible hose. These batteries are 
charged by the van"s stock heavy-duty 
charging System. There's also a land 
line that can be plugged into a I 10-volt 
a.G- outlet when that's available. 

Then there's the van Itself. We 
ordered a 1 27. 5 -inch wheelbase Dodge 
Custom Ram Wagon with B250 suspen- 
sion. The van has a 318-cubic-ineh VB, 



Produced ty ine PM Auto and Ettirorhcs Dept* 
Tr.*t. Rich Taylor 
Pt-olqi 8iH 
Fflbnc^pr IfatpCi 

interior drign Br^ouac MdUsotK 



BP 



automatic transmission and ell the nor- 
mal options. But, of course, we custom- 
ized it to suit our own purposes. We fit- 
ted B-F. Goodrich 235/6GR15 Radial 
T/A tires on 15 x 7-inch wheels, and 
added heavy-duty Monroe shock ab- 
sorbers. 

On the inside, we installed a Radio 
Shack Realistic 40-channel CB and an 
Alpine Model 7347 AM/FM/cassette 
radio. This copline unit features Dolby 
S and C noise reduction circuits, elec- 
tronic tuning and a 1 0-station preset 
memory. Alpine also supplied two 50- 
wati-per-channel amplifiers to feed 
four EPI LS-7Q speakers. 

This Left us with a stock Dodge van 
filled with electronic gear- Nice, but not 
special. For special, we went to Vandal- 



Bivouac s topline Signature series. 

Darker gray fabric in a herringbone 
pattern is used over the CB, engine cov- 
er, door inserts, sun visors and along 
the entire length of the overhead con- 
sole. The reading lights in the console 
can be turned off and on i ndividu ally, or 
in pairs from a master switch and fuse 
housing within reach of the driver. The 
generous map packets in the seat backs 
are a handy place to store VCR cas- 
settes and the TV's remote controller. 

Our Mobile Office Is unique — a one- 
off dazzier at the very forefront of elec- 
tronic ingenuity. And yet the only cus- 
tom work Ln the entire vehicle was the 
scrateh'built frame to hold the comput- 
er and video equipment. Every other 
pan is available over the counter and 




A pair of dtaep-cycte marine batteries resiled behind the 
couch runs the electrical gear. Note flex hose vents. 




Mobile phone and a modem 
let us Interface on the run. 




Circuit breakers 

lights are mounted In the celling console. 




A Realistic 40-channel CB console also is cov- 
ered In the businesslike gray herringbone. 



ia, Mich,, home of Bivouac Industries. 
Bivouac Chief Engineer Del LittreB 
designed a custom interior to hi around 
our electronic office- Based on Biv- 
ouac's Reamer package, it has subtly 
striped gray velour wails and ceiling, 
courtesy lights in the doors and aircraft- 
style swivel lights mounted in a full- 
length overhead console. 

Across the back of the van Bivouac 
installed a gray leaihsr couch for three, 
matched by swiveling executive chains 
in the office and driver's compartment. 
Those seais are immensely comfortable 
and attractive— the highlight of ouur 
mobile office interior. They are from 



required only a linle innovative think- 
ing to ha adapted to new uses- 

But th q beauty of the Mobile Office is 
its versatility. With the right software, 
it would make a terrific on-site office for 
an architect or construction engineer, a 
mobile showcase for a real estate bro- 
ker, a convenient presentation room for 
a traveling salesman or the ultimate 
commuter vehicle for a busy executive 
who can t afford to be out of touch with 
what's going on. Think about it. If 
Napoleon's office on wheels had been 
as good as ours, you might never have 
heard of a little town tn Belgium named 
Waterloo M 
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Programs That 
Make Learning Fun 

These exciting, educational programs can make any 
child happy that he's living in the computer age 



BY NEIL SHAPIRO, Electronics Editor 
AND HERB FRIEDMAN 



e most rewarding and exciting 
experiences for young children 
often occur the day they first under- 
stand why two plus three equals five. Of 
discover that "cal' 1 is the wend for the 





F Stkkybeor ABC features superb graphics and Is 
designed to teach prcschoofen the alphabet. This 
Apple program Irvcludes a bound rtorybook. 
li States antf Capitate will haw Atari young iters 
thinking that even geography can be Tun— as long 
as they can learn It on a computer, 

S\ 



E Mix j nd Match's animal quiz for the 
Apple II challenges kids to guess what 
animal It on the computer screen. 



A Ernie s Quiz features a program to let kids 
design fares or an Apple II screen, 

H Bumble Games teaches about number lines 
and two-dimensional plats using Apple II. 

£ Beginning Grammar animates words and 
phrases for the young user of the H-99/4A. 
O Micro Mother Goose moves classic nursery 
Into the computer age with a clever 
l of graphics and games for the Apple II 



rhymes 
mLx of q 



F’l PO 



family pet, or can toll direction by 
north, south, oast and west. 

For some children, it all comes natu- 
rally- One day you discover they can do 
arithmetic, spell or oven know th& cap- 
itals of 1 0 states, or maybe ail 50. Other 
children need a little help- — extra prac- 
tice With letters or numbers, more 
experience with special concepts, per- 
haps some color, sound and action. 

Regardless of what's needed, the 
computer can do it and make it fun. A 
computer can teach the alphabet while 
entertaining a preschooler with song, 
build vocabulary using action graph- 
ics and teach spatial concepts 
through games, It can even pro- 
vide a mess-free way for a child 
to paint pictures by using an elec- 
tronic paintbrush. 

Fun -for- kids educational soft- 
ware is available for most person- 
al computers. Some programs are 
available as plug-in modules. Oth- 
ers as cassette tapes or floppy 
disks. Modulo software has the 
I'fiftbfl turn to pa-os 12 0} 
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PSE Crossf ire 



This compound bdw has puJIryi that Fncfess* 
power and aJd talking. The 12 5- pound prod 

[bow | drives &di* at *50 fwt per second s«&. 



C rossbows were once awk- 
ward medieval weapons of 
war. Today, modern engi- 
neering and space-age materials 
have transformed them into Iight H 
accurate, powerful pieces of arch- 
ery equipment. They're fun. And 
they re easy to use 
With a high-tech crossbow, you 
stand a good chance of getting a 
bull's-eye the first time you shoot. 

Modern sport shooters find the 
crossbow has many advantages 
over even the most modern conven- 
tional bows, fts drawback s^slow 
reloading time, bulkier shape and 
weight— are compensated for by its 
virtues: staying cocked for preci- 
sion aiming, accurate sights and 
ease of learning. The latest designs 
take full advantage of the plastics, 
composites and compound linkages 
developed for pull-'em-back-and- 
let-fly standard bows. 

Finding a place to shoot a cross- 
bow safely is a snap compared with 
locating a firearm shooting range. 
There's virtually no noise to draw 
attention to your activities or annoy 
the neighbors. You will need an 
archery target to catch the bolts 
(crossbow arrows are called bolts). 
The side of a garage or an earth em- 
bankment stops bolts that miss the 



target, but once you get used to 
your bow there should be very few 
of these. 

The myth about the crossbow is 
its extraordinary power. (The state 
of Michigan once even Listed cross- 
bows with cannons and machine 
guns as banned weapons.) In actual 
use— in both ancient and modern 
times— crossbows have been no 

more powerful than longbows* 

Depending on the force devel- 
oped by the prod (how)/ crossbows 
produce velocities that range from 
about 150 to 250 feet per second 
(f.p.s.J. One of the most powerful 
that we tried, the PSE Cross fire, 
burls a 500-gram bolt (about 1 
ounce) 2&0 f p.s. It sank these 22 - 
Inch-long, arrow-like bolts up to the 
plastic guiding vanes in a standard 
archery target- The little Tfident 
pistol-crossbow sank its baby 6 1 / * 
inch, 350- grain bolts 2 to 3 inches 
Into the target. Its 35-pound prod is 
about as much as you want to cock 
by hand for fun-typo plinking or tar- 
get shooting, A cocking lever is un- 
der development for it, and should 
become available shortly. 

Before you can shoot a new cross- 
bow, you must first assemble it. 
Hows come with Instructions for 

frfoAto turn to page 12$) 






Foxfire sports 
tame prod as 
Cross fire. $331. 



Barnett Trident 



With today's high-tech version of 
the medieval crossbow, you stand a good chance 
of getting a bull's-eye the first time you shoot. 



BY ANGUS LAJDLAW 



Roberts Magnum 



Barnett Commando 



To draw string. Commando 
bends In middle. It ‘s 
one of the easiest and 
most practical of the 
crossbows we tried. S449. 






PHOTOGRAPHS GV BttL AjHt 



Martin 2550 



, 3 s - 



* 



This prototype 
compound has two 
separate limbs on Its 
prod, which allow 
for accurate ad- 
justmenti. 1425. 



The T 75-pound steel prod 
on Roberts Magnum drives 
a £l C^graln bolt to 220 
f.p.s, Sc opt adjustments 
are top fine, so Iron 
sights are more practl- 
cal, Manual cocking 
Is difficult. $429 



Trident pistol crossbow sinks 6-1^2-lnch bolts 2 to 3 
inches Into target. One-hand accuracy takes practice, £99. 



Featuring goat s foot 
cocking lever. Supremo 
was among the best 
liked for sport 
shooting. Si 24* 
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HIGH 

TECH 

CHRISTMAS 

The playthings for 1983 are fast, 
lightweight, durable and often 
computerized. And they're fun! 



BV DENNIS ESKOW Science Editor 



T he F-4 Phantom jot sits gleaming on the make- 
shift runway, its fan-jet engines waiting to be 
brought to life. Just a few feet away sitting under 
the silvery Scotch pine tree, is a composite desert 
rover whose body is held together with special 
lightweight bridge struts. As we scan the horizon, 
we see electronic metal detectors, space telescopes 
and dozens of other objects made of the latest 
plastics, composites, circuit boards and optics. It's 
Christmas morning in America and this year's 
holiday is expected to herald the entrance of some 
of the most sophisticated playthings ever. 

"AD the new technologies have trickled down to 
the play level and the time has come when any- 
body can get his hand on the most outlandish stuff/' 
says BobCallandra of Folks, the New York catalog 
house for hobbyists. Some of the high-tech items 
are for experts only, The big Phantom jet, for in- 
stance, is a radio-controlled model that took expert 
Robert Ortega eights months to put together from a 
kit. Ortega, who flies his craft with the New York 
Blue Angels club, says it takes a skillful model-pilot 
10 operate the $2,000, 10-pound craft. It soars to 
500 feet at a true groundspeed of 100 mph. 

Much of this year's high tech gear is for sports 
enthusiasts. Kneissl, for instance, is selling a new 
line of graphite, Kevlar, boron and fiberglass rackets 
with adjustable heads that can shift the sweet spot 
as you change partners or playing surfaces. They 
sell for $300 at pro shops. At a lower price, tennis 
buffs can enjoy light weight and durability in the 
new Prince composite rackets. Mitsubishi's golf- 
swing analyzer will help your swing for $250. 

Some traditional playthings have taken on a 
higher tech look this year. For example, the Erector 
set, which will celebrate its 7Qth Christmas, now 
comes with remote control and composite futuristic 
vehicle body. 





The Mina* E.C. spy camera is 
from Edmund Scientific. IT 
has a battery for' the built-in 
flflih and a roll of special T5- 
fKposure Minox color film. 
The camera costs 3 200. Pre- 



paid processing 
pack costs S9, Including 
the flTm you get when expo- 
sure* are returned. Four-ele- 
ment optics produce better- 
tha 17-average snapshots. 
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fladlo-c on [rolled u FT r al I g ht 
from Polks New York ( 1 p 
comes assembled for S 300. 
B«o & composite bow and 
Arrow \2\ at 5 200 Is for tar- 
get shooters. New bats from 
Louisville Slugger p| include 
models with wood handles 
and aluminum heads. The 
latest tennfs gear from 
Kneissl features adjustable 
head and composite Frame 
(fl) tor 1300. fisher M-Scope 
metal detector (5) could pay 
for ItseFf at 1332, It defects 
metal TO over a foot under- 
ground.. The latest In home 
computer equipment Is the 
hard-disk drive [bf. Gemini 
model shown Nats for 
54.QCH0. jWF i indoor soccer 
ball [7j Is made of composites 
and costs S T 7. For under 
5 BOO. you can own a radio- 
controlled submarine ffl) 
from Polks with a COh fired 
torpedo rube and water bal- 
last tank Fur submersion 
down to 6 feet- JTadio^on- 
trolled F-4 Phantom (9| coils 
52,000. fiauich 4 Lomb sOl- 
terlon 4000 telescope [I0| 
ifsts for S595. Mitsubishi's 
goFf-s wing analyzer (below) 
measures your swing s 
strength and angle of at- 
tack It sells far £250. The Fat- 
es! Erector jets from ideal 
Include remote controls and 
composhe vehicle bodies. 
They re from 512 to 5 >5. 
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IT'S A HIGH-TECH CHRISTMAS 



swlve I frame can be adjusted 
ta swing through a 360° 
turn with the exerciser 
strapped onto the bed. 
Insert t he chrome boots xj 
Into the central frame 
and you can turn the bed up- 
side down and hang by your 
ankles. This stretches the 
spinal column and eases 
back pain. Scores of exer- 
cises can be performed on 



rise gadgets possible. The 
Gravity CHdcfing SyyEgrn (up- 
per night) Includes Chrome 
Gravity Guiding Inversion 
Boots [509.951 and the If 20 
Gravity GuJder |£699 95J. 
The system s frame stands 
vertical from $ to n feet 
high. A vfnyf-coverecf ortho- 
pedic canvas bed Is roped to 
a swiveling frame within the 
system's overall frame. The 



The Criterion 4000 tele- 
scope r a SchmldKlassegraln 
type, has powerful optics en- 
closed In a lightweight plas- 
tic body, Just add a camera 
to the rtg and an observer 
can get the sharpest images 
over the widest possible 
field. This Is a perfect scope 
for capturing the beauty of 
distant stellar nebulas. It s 
also first prfze in PM“t Space 
Shuttle contest \Fut tbur 
Own Project On The Space 
Shuttle* page 102. Apr. S3|. 
Other good telescopes are 
available on order from Ed- 
mund Scientific or through 
optics dealers In your area. 
This Christmas* Hammacher 
Schlemmer Is Introducing a 
new portable telephone. The 
1299 Clearest Tone phone 
has a pushbutton volume 
control and a loudspeaker 
box for conference calls. Dig- 
ital Is the word for the day 
with the latest high-tech ex- 
ercise gear. Typical is the Vb 
ta master Indus! r its exercise 
bike, which features gradual 
gear control to adjust the 
amount of force needed to 
work the pedals- On the 
bike's handlebars is a digital 
readout screen (far right) 
and a finger socket with a 
sensor to measure the pulse 
of the person exercising. All 
you have to do Is put yOur 
finger imlde the socket and 
turn on the mini-computer 
and you’re on your way to a 
monitored workout. The 
screen gives time of day. run- 
ning time, estimated speed, 
estimated distance traveled, 
calories being burned at the 
moment and calories being 
burned per hour at the cur- 
rent rate of exercise. The 
minicomputer also shows 
the current pulse and aver- 
age pulse for the entire exer- 
cise session. The bike costs 
£320 plus shipping and 
can be purchased 
through sporting ^ 
goods outlets. The advent 
of strong but ultralight 
weight throme-piated steel 
has made other major «cr 



the Gravity Guider. which Is 
being used by American 
gymnasts training for next 
summer's Olympics In Los 
Angeles. The Gravity Guld 
Ing System also has a chin- 
ning unit Enor shown} with 
extendable ends. Just pull 
out the ends and the bar 
hangs inside a doorjamb- 
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Now that companies i Ike 
Nikon, Zeiss and Olympus 
are making microscopes for 
S450 and up, the amateur 
can benefit from shopping 
around. The S7 r 000 Nikon ai 
left Is for hpspitaJj, labs and 
schools, but a well-heeled 
amateur could handle Its 
computerized film exposure 
and advanced opt res. To ac- 
commodate growing Inter- 
est In bJofeedback training, 
several firms are making de- 
vices to monitor pulse, respi- 
ration and galvanic response 
to your surroundings. These 
help you "train" your mind 
to control body function?. 
Thought Technology Ltd.'s 
S360 Biofeedback 4 system is 
an outstanding unit. 

&/**.*** 



Knelisl s high-tech tennfi 
racket (left} is a Graphite 

body bniinwed out wrth a 

compete rod m the handle 
[hat adjusts racket balance. 
Adjustment knob is at the 
bottom of the handle 



Among the biggest Items on 
anyone r s high-tech Chrr$E- 
mas list are the latest action 
games- Hans/ Tfat Mack and 
the last Wxdlaior (both 
from Electronic Arts for Af> 
pie and Atari computers at 
S 34.95 each} are typical. 
Afack has an up-and-coming 
contractor fighting off van- 
dals and building Inspectors. 
Gladiator puts the player 
into one-on-one combat, me 

Ou*>f [from Penguin Soft- 
ware for the Apple li at 
519,93} Is one of the finest 
new adventure games. It 
features detailed screen?, 
each another step toward 
solving a logical puzzle. The 



old'faihJoned science kit? 
will be available In higher- 
tech versions this year. From 
Edmund Scientific, we have 
Chemistry 4 |S46.95J H with a 
wide selection of chemicals. 
Other sets include Biology- 
Life Science Kit |si&.95J. 
with weli-p reserved field 
specimens and the 5 79.95 
Electronic Experiment set 
that lets the builder make 
everything from an oatmeal- 
box radio to a tiny burglar 



alarm. Gilbert still put? out 
excellent science toy? Fn a 
similar price range. Child psy- 
chologists warn that science 
sets are usually suited to 
children over 14. B1 



THOUGHT TECHNOLOGY 
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THROUGH THE 




Here's what happens when your car or snowmobile 
breaks through the ice — and how you can stay alive. 



BY ED FALES, Nfustratton by BoP Dacey 

G oing through i he ice is America's newest outdoor peril as more 
sportsmen take to frozen lakes in cars, pickups and snowmo- 
biles— and on foot. 

It's midnight fast Jan- 10 on Michigan's frozen Lake Murray. Two 
men on shore hear engines and are startled to see a parade of red tail- 
lights streaking away from land. Six sportsmen, ail good friends, have 
gone out on an exciting snowmobile jaunt — and disaster. What the six 
don't know is that the wind has split the ice. Open water lies ahead. 

The men on shore see the first red light vanish One by om t the oth- 
ers disappear. The snowmobiles have followed the leader off the ice 
into deep water a quarter-mile out. Rescuers rush to help, but four men 
are dead. 

It T s 2:00 p.m. last winter on Minnesota's huge Mille Lacs Lake , 

Scores of fishermen are miles offshore In oars and snowmobiles. Sud- 
denly, a winter storm kicks up. Headlights flash as at! race for shore 
But these sportsmen aren't aware that even thick ice bends with the 
weight of each vehicle. And when a car moves on ice, the bending 
wave travels with it, creating a constant ice wave that may spread 100 
feet in all directions. If other cars get too near, their waves cross. Re- 
sult: a sort of riptide turbulence that can shatter even thick ice. 

A plow has opened a road and at first the going is easy. But then, 
whether from the wind or the riptide, the road splits. There's an enor- 
mous splash and one car goes in. It hits bottom 25 feet down. Tncredi- 

wttn two professional divers inside, mis Chevrolet station wagon it purposely driven 
onto thin ice. An Insurance company staged the crash to learn more about what hap- 
pens when a car goes through the Ice, and to produce a firm on water safety. The 
elapsed time between the first photo and the fourth is about two seconds. Drawing at 
right depicts what might happen In real life: Driver escapes through rolFcd-down win- 
dow and iwfrra to safety. Quick reaction b vital, so cold doesn't paralyze you- 
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bly, a 70-yMr-old man get s oui and 
comes up safe. Unable to stop, a second 
car goes down, and a third lands on it — 
the first underwater "highway colli- 
sion" on record (the National Safety 
Council feists i^j^thimigh-ice tragedies 
as highway accidents). Four people die 
in the incident, 

It's 10:00 am on Marne's frozen 
Minnehwt Pond. Crossing the ice in a 
blue 1976 Saab hatchback are young 



Steve Staples, an able Maine guide, and 
two companions. Suddenly, the ice 
opens and swallows the car. All three 
nearly drown. Staples still dreams 
about the horror. 

An increasing Dumber of accidents 
like these in the past three winters have 
safety experts worried Minnesota has 
logged more than 1 QG sinkings, scores 
of rescues and over SO deaths. Michi- 
gan and New York combine xo add 



another 20 deaths. fc 'Here in Maine," an 
official says, ’they're coming so fast 
we re losing count." 

But from such tragedies have sprung 
dramatic new investigations~and 
some fantastic discoveries that can save 
lives. The first is a growing awareness 
that many who drown could have been 
saved by a strange '’deep- freeze" phe- 
nomenon, which every sportsman 
ffladsa ntra to page 1 Ifij 



20 Things to Remember When Driving On Ice 



r e U-S. Army s Cold Regions Re- 
search experts say mid-winter is 
generally the least dangerous lime to 
driveon ice. Sut beware of ice in late fall 
or early Spring. Driving at those times, 
Army scientists have found, is an acci- 
dent waiting to happen." 

Even whan the ice seems safe, it 
may not he. Here are lips from Minne- 
sota water safety expert Kim Elverum: 
1 Get out ot a sinking car In the first 
few seconds. Gars with closed win- 
dows and doers may float for minutes, 
but if you're not out instantly, water 
pressure may trap you— -until the car 
is under anti pressure equalizes. 

2 Some lop experts always drive 
with doors unlatched and open, win- 
dows open and seat bells off. Lake 
Champlain's Capt. Frank Pabst, a sal- 
vage expert who has handled many 
cases, even had the roof of his rescue 
pickup cuf oH. 

3 Take along a knotted rescue rope 
and something you can use as daws. 
Even a couple of big nails help You 
can now buy survival handetaws. 
They are made by the Polar Sear Ice 
Claw Co.. 6 Nesaquake Ave., Port 
Washington, N Y 11050- 
4 On a strange lake, ask a bait 
dealer or someone who knows the 
area where there ere thin spots, lake- 
bottom springs and stream inlets. 

5 Remember that you can t tell the 
strength of ice by looks alone. It's fixed 
by temperature, thickness, size and 
depth of lake, age, water chemistry 
(some water freezes better} and un- 
der-ice etching” (wearing away). 

4 Large schools of fish such as 
carp, erode thin spots by fanning 
warmer water up Irom below. 

7 Ice may measure 12 inches thick 
in one area, but be 1 inch thick 3 yards 
away. 

8 According to the Army, here’s the 
minimum thickness for ice: 

Man on foot— 2 inches. 

Ice-fishing station for men on foot — 
4 inches. 

Snowmobiles— 5 inches. 

Cars, light trucks, ambulances — 8 
inches, preferably 12 inches. 




A vehkl* traveling over ice creates an toe wave, wbieh may cause Ice to break. 




can are traveling across the Ice together, their waves may Intersect if the 
automobiles are coo dose, and that can also result In the Ice breaking. 




One car standing too Jong In one spot Is enough 
Don't leave your car parked for long periods; 



to bend the Ice — even thick Ice. 
move it to different locations. 



9 if you park on the ice. the Army 
says to be sure to move your vehicle 
from time to time. That's because 
tests show a car's weight bends even 
12-1 rich-thick ice as much as 1 inch 
within a diameter of 200 feet. Moving 
the auto lets the ice unbend. If you 
don't move it, the Ice may break. Nev- 
er let anyone else park near your vehi- 
cle. or both may fall through. 

10 Don't follow close behind anoth- 
er vehicle. Each auto sets up a moving 

wave 1 ' in the ice. Too many waves 
intersecting can break the ice 

1 1 How fast should you drive? The 
Army says there is a 'critical speed" at 
which your car can crack the ire. 
Hem's a labie published by Minneso- 
ta's Department of Natural Re- 
sources: 

Criticaf Velocity of Moving Loads cm Ice 
Water depth (feel) 4 6 810152030 
Critical velocity (mph) 911 1214171922 

Elverum says: Speeds above or 
below this critical speed substantially 
reduce Ihe danger of cracking. Higher 
speeds are usually net recommended 
for other reasons, except over very 
shallow water. So drive slowly/' 

1 2 Beware ot much-used "roads' " 



across ice to fishing hot spots. 
Repeated use may cause the rce lo 
weaken. Other routes may be safer, 

13 When driving on ice lhat has 
been cracked and refrozen, Elverum 
says you should cross the cracks at 
right angles. Don! park near them. 

14 There are cases in which a 
waterproof llashfighl, for anyone 
trapped, can signal rescuers, and 
even help the victim find a way out. 

1 5 What if there's snow on the ice? 
Snow, especially after rain, adds an 
enormous burden. Consider this when 
judging ice strength. 

16 "Booming" sounds, experts 
say, don't necessarily mean ice is 
dangerous: it's merely squirming with 
temperature changes. 

1 7 New ice is generally stronger 
than old. Beware of rotten ice. 

1 ft ice near shore is weaker. 

19 River Ice will generally hold 15 
percent less weigh!, Straight; smooth 
stretches tend to be safest. Beware of 
ice over river mouths. 

20 Always be prepared, the Army 
says, rl to leave your vehicle in a hur- 
ry EF 
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WE TEST THE WORLD'S FASTEST 

SUPERBIKES 

AN four 1 T 00<c superdikes would do more than 1 30 mph. The question 
we went to El Mirage Diy Lake to answer was— how much more? 



BY RAY HILL Outdoors Editor 




photographs er vie huber 

■ was hoi inside my leathers as I made a 
U-turn and came to a stop. It was only 
imdmQrning, but already the tempera- 
ture was scorching. The El Mirage Dry 
Lake bed. I decided, was not a very 
hospitable place. 

But it is a good place to bring ihe 
world's fastest street bikes to learn their 
top speed. No speed limits. No police. 
And no traffic- Our four test bikes 
were the Honda CB1100F, Honda 
V65 Magna, Kawasaki GPzl 100 and ^ 
Suzuki GS1 1 00 Katana. 

Each of these motorcycles has M I 
an engine capable of producing M ( ^ 
mom than 100 bp. And each m ^ 
weighs well under 600 pounds jfl 
with a full tank of gas. That M 
kind of power -to -weight ra- m ' / 

bo results in a vehicle that . 1 a' 

can out- accelerate virtually 4 y l t? v! 
any production car in the 
world. AH of these super- I v V. 
b ; kc s a i v < a pa b ! e or b lasts n q ■ o o # ' 

through the lights at the oiid^3 o: 
of a quarter-mile from a stand-^^^^^ 
ing start in 11 seconds. The speed 
through the traps? A crisp 120 mph* 
plus. By comparison,, a Ford Thunder- 
bird Turbo Coupe takes about 17 sec- 
onds to go through the quarter at a 
speed of about SO mph 

But how fast can one of these two- 
wheel rockets run if given its head? 
Don't stop at the end of a quarter- mile. 
Twist the Lhrottle to the stops and let 
the engine spin until it can't turn any 



With 1QB hp on tap. the Honda CB I 100 has imre 
than enough power to loft the bont wheel on 
command, as PM j Outdoors Editor demonstrate*. 
Ail the luperfrikes we letted produce similar pow- 
er. The big q u cstEdn was; What li the top Sptitd Of 
(hew missiles art a huge, flat, diy Jake bed! 
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WE TEST THE WORLD'S FASTEST SUPERBIKES 





Hill does 4 burnout at the drag 
strip prior to launching the Hon 
dd CB 1 1DO through the quarter- 
m I ft, AfF four machines are capa- 
ble Qi doing the quarter In about 
11 seconds, hitting a speed of 
about 120 mph. Honda CBTiQQ 
posted the slowest Speed at El 
M \ rage Diy take— 1 1VM mph. 
01ft the CBSSOO was the most 
comfortable bike of the four, 
Suzuki Katana went the fastest at 
141.61 mph. It also handled the 
best at high speed. Kawasaki 
G Pi 1 1 00 was second fastest at 
140,53 mph. Like the Suzuki, the 
Kawasaki 4 seating position Is un> 
comfortable for long-distance 
riding. Honda was Third fas- 
test at 140. 1 1 mph. Styled In bou- 
levard cruiser fashion, Fts seating 
position Is also uncomfortable for 
Jong-distance riding. Power, how- 
ever. Is not Its shortcoming. It 
produces awesome r&rque ft 
also had s higher top speed In 
fifth gear than In skth. 



HONDA CUT 100F 

139.82 mpn 



_ 
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faster. The starting line was a couple of 
rocks. There was no flagman. I could take 
off whenever I warned. The timing lights 
were waiting l 3 Ao miles away. 

For my first pass, 1 was on Honda's 
CB 11 OOF, a new bike for 1983. It is basi- 
cally a punchedHsut version of last years's 
CBQQO, which, in turn, is a bigger version 
of the CB750. Its 1062-cc, DOHC, in line, 
four-cylinder engine produces tremendous 
power throughout its power band. 

Hie other new bike was Honda's VG5 
Magna. This state-of-the-art, water-cooled 
V4 has the most awesome torque, at any 
speed, of any street motorcycle I've ever 
ridden. On the instrument pane] an LCD 
tells you what gear you're in — a nice touch. 
When you shift into sixth gear, "OD ir 
shows up on the panel,. Indicating you are 
now in overdrive. Mechanically speaking,. 
Firm gear is also an overdrive The overall 
ratio for fiftt-e is .897; for SIXTH it's .750. 

From Kawasaki, we tried a GFeI 100 Its 
space-age styling is backed up by a 1089- 
CCi DOHC engine with fuel injection, Accel- 
eration is crisp and smooth. Handling on 
the back, roads is good, but the racer-tike 
seating position — although good for heck- 
road charging — is uncomidnabLe for long^ 
distance, straight-line riding. 

Suzuki's offering was the GSt 1 00 Kata- 
na, Like the Kawasaki, its seating position 
is good for the back roads, but not for casu- 
al or long-distance riding. However the 
1074-cc engine is another matter. It's very 
smooth at all speeds, and has tremendous 
low-end and midrange power. 

All four hikes are incredibly powerful. In 
just four passes down the dry lake bed, l 
would soon learn which was the fastest. 

I engaged first gear and accelerated 
away on the Honda CB11QQ. I was tucked 
in, body on the gas tank, legs and arms into 
the side of the bike to cut down wind resis- 
tance, As soon as 1 went through the lights, 
I got on the brakes lightly and shut off the 
throttle. 

I repeated the same drill with the other 
throe machines. The best handling bike on 
the lake bed at. high speed was the Suzuki 
Katana. It felt like a tram on railroad tracks, 
very confidence-inspiring, The worst han- 
dling was Honda's V65 Magna. It felt like a 
watarbed on wheels. Watch out next year, 
though- I think Honda will put the V4 en- 
gine in e sport chassis, and may haw? the 
most awesome street bike ever built. 

Bui on this day at FI Mirage, the results 
were these: The fastest motorcycle was the 
Suzuki Katana at 141.61 mph Kawasaki's 
GPzllOQ ripped through the traps at 
140.53 mph, Honda's VB5 hit 140.11 mph 
and the Honda CEHOQ went 139.02. Less 
than 2 mph between the slowest and the 
fastest. The bottom line is simple. If yoti're 
in the mark*?: for a superbike, pick the one 
whose styling and ride most appeal to you. 
Any one is capable of far greater top speed 
than you'll ever need. H4 
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PM OWNERS REPORT: 




FORD TEMPO/ J 
MERCURY TOPAZ 



'A lot dike Audi, but without the cost" 
-CALIFORNIA GUIDANCE COUNSELOR 



"Quality equals or beat* Japanese 
models costing twice as much " 
-LOUISIANA COMPUTE]? ANALYST 



'This car ndes like 
a Jarge sedan." 
-CALIFORNIA TEACHER 



en Ford Motor Co. Design Vice- 
President Don Kopka urged his 
staff to "'try something different/" Ford 
really broke the me-too cookie mold. 
First, they completely redesigned the 
Thunderbird for 1984. And now r unlike 
their Fairmont and Zephyr predates* 
&ors F the new Ford TempsvMercury 
Topaz twins don't look like generic box- 
cars. They look, in fact, slightly Europe 
an and vary up-to-the-minute 

Thank goodness,, we say, and so say 
the owners we surveyed. We sent out 
questionnaires to an equal number of 
Tempo and Topaz owners picked at 
random from state auto registration 
records. Our tabulations showed nearly 
identical opinions for both car makes. 
And styling Led the parade of reasons 
why Tempo and Topaz owners chose 
their cars. Half told us that styling ran- 
ked first in their purchase decisions. 
Styling is also the feature they like best, 
now that they've had a chance to study 
and live with their cars. 

There’s no mistaking the Tempo and 
Topaz took- The cars are new all over— 



from their mom rounded lines to their 
suspender-like- pillars. There are only 
minor styling differences between the 
two sedans. Practical design touches 
include tall roof-cut doors, hidden drip 
rails and a 0.36 drag coefficient in the 
two-door. Both the hidden rain gutters 
and the low Gd help hold down noise 
and drag at higher speeds. 



Owners find big-car 
practicality can come 
in a compact package. 



"The aerddynsunic shape of my 
Topaz/ 1 said a Michigan materials con- 
troller, '"undoubtedly contributes to the 
lack of wind roar. The car is also little 
affected by passing trucks and side 
winds." So there's more to these cars 
than pretty faces. 

The Tempo end Topaz are 1 9,3 
inches shorter than the Fairmont/Zephh 

FHOTOCjftAF 1 ^ H¥ BLL ASHE 



yr P yet they still carry five people. 
That's where front- wheel drive gives a 
big plus — in helping 3 op length off the 
bigger cars. 

The new Tempo and Topaz are still a 
little tight in the mar seat. "When a 
long-legged driver shoves his seat 
back/' said an Illinois engineer, "who- 
ever is in the back gets pretty uncom- 
fortable. rp Even so p there's more rear 
logroom in the Tempo, Topaz than in 
Fairmonts and their many current 
derivatives, like the LTD. It should be 
noted, too, that all up-model Tempos 
and Topazes come with reclining front 
buckets. 

Early Fairmonts suffered from anoth- 
er affliction, called " , hypo-trunkitis M — a 
very shallow trunk (surgically corrected 
in later models). But Tempo and Topaz 
owners marvel at their vehicles' cargo 
capacity. This comes as another fwd 
benefit because, with independent rear 
suspension and the fuel tank tucked 
under the back seat, the trunk can be 
both wide and deep. Fact is, 14.3 per 1 
cent of our owners listed t runk space as 
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BY MICHAEL LAMM U/EST COAST EDITOR 




“Dealer doesn't have 

parts in stock " k 

—WORTH CAROLINA 

SCHOOL PRINCIPAL 



"Horn button on the stalk is 
not another 'Better Jdea J P1 
-flOPiQa housewife 





Elimination of rear-drfv? hardware ™ans that The Tempo and Topaz c»i have a big. deep 
trurk jtop|. The Eransvenely mounted, J-3-Jlter, pmtirod engine (left] Impressed many own- 
ers with |& pep. Dom curve Into roof (right)— Just like a T-fllrd or Merced**— -bur Fnremai 
rubber rain gutter | arrow | gave some owners problem*. 



one of the aspects they like most about 
their Tempos and Topazes. 

A Mew York retired couple told us, 
’Wfl play golf, end none of the ether 
compact ears we looked at had trunks 
big enough for our three golf bags and 
carts. This Topaz does, though, and has 
room for one more hag! " 

Ford makes a hig thing about quality 
being "job one." There's no doubt that 
Ford and other Detroit manufacturers 
are closing the quality gap, but do 
TempoTbpaz owners agree that their 
tars indeed came through with u joh 
one" quality? 

Apparently so, because about 95 par- 
cant gave workmanship a mark of good 
to excellent. That's right up there with 
the '04 Thunderbird which, in Our Sept, 
03 Owners .Report (page 79) r was right 
up there with the best of the imports. 

As a California woman who listed 
her occupation simply as '''redhead" 
pul it„ ' 'Finally Detroit has put a car on 
the road that doesn't sound or look tin- 
ny, that doesn't rattle, that feels like it 
will stay together past the warranty." A 



Louisiana computer analyst added. 
"Our Tempo's quality equals or bests 
Japanese models costing twice as 
much," 

Not that everything's all rosy in Tem- 
po/Topaziand. for example, the hidden 
rain gutters, which consist of rubber 
grooves just outside the weatherstrip- 
ping. sometimes don't spring hack into 



A NATIONWIDE SURVEY 
BASED ON 857,230 
OWNER-DRIVEN MILES 



their channel shape. They get pressed 
shut by the doors and can'i drain water 
away from the passenger compart- 
ment 

Along Similar lines, an Illinois farmer 
told us, l, On our dirt roads, the ledges 
between the roof and the rubber seals 
tend to tolled dust. Then, when I open 
the door to my Tempo, this dust is 



sucked into the interior, [f the trapped 
dim gets wet, it turns into mud. J 

We heard reports, too, of the auto- 
matic transmission shifting roughly — a 
harsh second third shift — in about 20 
percent of our total survey. That puts 
the figure at nearly 30 percent of our 
automatic-transmission-equipped cars. 
An Iowa insurance salesman explained 
it this way: ’The automatic is too jerky. 
It works fine under hard acceleration, 
but when I'm just driving along normal- 
ly, it jerks when it shifts between SEC- 
OND and high. Also, when running 
near the shift- point speed, it will often 
shift up and down several times in a 
few seconds. It's annoying to have to 
speed up or slow down to avoid this jer- 
ky range." 

This is a problem we've heard 
before: When the Escort and Lynx came 
out in 1981, their eariy automatics had 
the same hard-shifting and hunt/peck 
characteristics- Escort and Tempo 
transaxles are similar in design, al- 
though they' re not identical. However, 
fFyu&Xtt Cum la paga Ufl j 
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BUILD A 




Handsome, sturdy and affordable, 
the log cabin is still a great choice if you 
want to build your own home, 

BY MfCHAEL CHOTINER; illustrations by Harry Schaare 



M ankind '5 preference for living 
in structures made Of natural 
timbers is longstanding and 
well documented. One story from the 
rich folklore of log budding tells how a 
Grand Master of the Teutonic Knights 
insisted, around the year 1500, that a 
wood structure be bulk onto his stone 
castle to provide a homier place to Live. 
Many log structures built in the same 
period still stand in Scandinavia, Cen- 
tral Europe and the Balkans. 

Each area developed its own distinct 
methods, from the square-hewn log 
homes of France to the dovetaihjoined 
cabins of Germany. But when all these 
influences were transplanted to the 
New World, the Scandinavian style of 
round logs with bQUom-cut comer 
notches prevailed. Examples of this 
method can be seen across the United 
Spates. 

Log building has always required a 
lot of patient, physically demanding 
work- And for the modem builder, it 
also requires learning some new skills. 



Here's a short course in log building to 
show you what's involved. 

Opinions about log selection and 
proper cutting season vary with the 
individual craftsman and the building 
locale. In general, just about any type of 
log can be used, as long as it's relatively 
straight, is around B to 1 0 in. in diame- 
ter and has only minor tapering — no 
more than 3 in,. In a 16-ft.-long log. 
Conifers such as pine, fir, spruce and 
tamarack are preferred because these 
softwoods ere workable, durable and 
relatively lightweight. Hardwoods, par- 
ticularly oak. can else be used, though 
their sapwood is highly susceptible to 
infestation by borers and fungus. 

Trees should be feUed in early 
winter. The cooler temperatures make 
for slower drying time, which reduces 
log checking, cracking and splitting. It's 
also easier to haul logs out of the forest 
over frozen terrain. 

The best seasoning method Is to air 
dry the legs for one to two years — the 
longer the better. Logs should be 



stacked off the ground with stickers — 
smaller diameter logs — placed ha- 
tween the courses. This allows for max- 
imum airflow around the logs and pro- 
motes mare even drying. You should 
also partially peel off the bark using a 
draw knife before the logs are stacked 
This will increase their drying rate and 
cause only minimal cracking and split- 
ring- However, before building begins, 
you must remove the remaining bark 
completely. It is a natural habitat for 
many different kinds of pests. 

Many pioneer cabins were built with- 
out foundations because they were con- 
structed in haste or meani to be tempo- 
rary shelter. But a proper foundation is 
definitely required:. Stone foundations 
are traditional, but block and concrete 
walls are as good, or better, and they 
require less work. 

If you don't want a full basement, 
you must excavate at least below the 
frost line, install footings and construct 
i wall up to 30 in. above grade level. 
You must also install piers within the 




-ON GIRDER tO SILL 
WITH MORTISE AND 
TENON JOUNT 



JOIN SILLS AT CORNERS 
WITH BOTTOM-CUT 
ROUND NOTCH 



FOUNDATION AND SILL 



FOUNDATION AND PIERS 
MUST SIT ON CONCRETE 
FOOTINGS POURED HE LOW 
THE FROST LINE 



CUT OR HEW TOP 
OF GIRDER FLAT 



ATTACH SUL TO 
FOUNDATION WITH 
ANCHOR BOLTS 



SUPPORT GIRDER WITH 
FJEfiS POSITIONED 
ACCORDING ?D LOCAL CODE 



% 
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foundation walls to support the floor 
girder. Also, install anchor bolts along 
the top of the walls Co attach the sill. 

Begin floor construction by hewing 
or cutting flat the bottom of the sill logs . 
Than bore holes in the sill logs to 



according to the local building code. 
The comer joints are made by bottom 
notching the logs as shown on page 
98 . 

Next, hew flat the top of the girder 
and install it over the support piers. 



Log-buirdJng techniques vary greatly, de- 
pending upon the region of Che country 
and the Individual builder. This cabin uses 
the scrlbe-fU. round-notch" method. 





accommodate the anchor bolts and 
install sill sealer or a termite shield 

JOISTS AND SUB FLOORING 



cm or 

HEW TOP 
JOIST 
FLAT 



fF FRONT WALL IS 
RECESSED AS I N PHOTO 
ABOVE. INSTALL EXTRA 
SFLL at wall position 



INSTALL SUBFL GORING PERPENDICULAR 
TO DIRECTION OF THE JOISTS. 

DO NOT COVER SILL 



Join it lo the sill with a mortise and ten- 
on joint. Drive 60d nails through the 



INSTALL JOISTS BETWEEN 
GIRDER AND SILL 



SILL AND GIRDER 
WITH MORTISE AND 
TENON JOINT AND 
60d COMMON NAILS 
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top of the tenon and into the mortise to 
complete the joint. 

In b similar manner, hew or cut flat 
the top of the joists and install them 
between the girder and silt Logs so they 
are flush with the top of the girder. 
Install the subflooring perpendicular to 
the direction of the joists. Now you re 
ready to start on the walls. 

Many different types of notches can 
bo used to join the Logs, but a good 
choice for the beginning log builder is 
the technique shown here: the schbe- 
fit, round-notch method, ft features 
semicircular notches cut in the bottom 
of the Logs to fit over adjacent logs. 
Also, a V-shaped groove is cut down 
the length of each log bottom so the 
entire length can sit flush on the Log 
below. 

Although this method is slower than 
others, the comer joints are self-drain- 



ing — water running down the outside 
of the house hits the log Lops and runs 
off, instead of being trapped in the 
notch. The V-grooves also eliminate air 
drafts between the logs. The joints 
between courses do not need chinking, 
so you can avoid one of the most chron- 
ic maintenance problems of log homes: 
repairing cracked chinking. 

Cutting the comer notches is a five- 
step procedure. 

1 , First, roll the Log into position and 
sight along its length to make sure any 
crown is pointing to the outside of Lhe 
wall. Try not to use logs that have more 
than a I -in. crown per 16 ft. of length. . 
Then secure the log with a log dog as h 
shown in the drawing. ff 

2; Scribe the shape of the lower -Jr 
log onto the uncut Log using feat 
compass dividers with a pencil 
or marking crayon inserted in // 



one leg. Hough-cut. the notch with a 
chain saw, then finish it with a shallow- 
sweep, long-handled gouge. 

3. Reposition the tag, allowing the 
notch to seat. Then scribe the full 
length of the underside of the log run- 
ning the blank leg of the dividers along 
the top of the lower log Scribe both 
sides of the log to yield the two Lines 
which define the V-groove. 

4, Cut the V-groove with a chain saw 
to a depth of V* to V* in. Remove the 
waste, then roll the log back into posi- 
q tien and rescribe the comer notch as 
/ well as the log end extending past 

the notch. -(By cutting the V- 
i groove, there is now some 

BL space between the scribed 
log &nd the one below.) Cut 
the notch to the new 
iYjf scribe Line and cut the 

up t 4 - tail end of the log using 



PEAVEY 



LOG JOINERY 



USE PEAVEY OR 
CANT HOOK TO ROLL 
LOG INTO POSITION 



DIVIDERS 



POSITION UNCUT LOG 

OVER CORNER. HOLD 
IN PLACE WITH LOG GO G, 
SCRIBE NOTCH 



ROUGH-CUT NOTCH 
WITH CHAIN SAW 



USE CHAIN SAW TO CUT 
v GROOVE ALQNC, SCPl&l 
UNES IN LOG BOTTOM 



CUT NOTCH TO 
SCRIBE MARK WITH 
LONG--HA AlDiE D, SHALLOW 
SWEEP GOUGE AND MALLET 



SCRIBE LOG END 
HTTONP CORNER. 
CUT TO F IT WITH 
GUTTER AD2E 



GUTTER 

AP7E 



POSITION NOTCHED LOG 
OVER CORNER. SCRIBE LOG 
BOTTOM F ROM BOTH SIDES OF WALL 
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LOG-BUILDING SCHOOL 



Id tog building - r as in any ^killed work, the 
best way to l&am is by doing. That's why. 
after much research, we went to the Min- 
nesota TraUboucf^ Sdwoi of Ug Building, 
near Ely, Mina., to tabs part in tme of their 
hands-on courses in practical log build- 
^9 

The courses are taught by the school's 
director, Bon Grpthgan, who is D« only ■ 
tree fanner and wildgmass guide, hut a 
log-building historian, lecturer and author. 
Brodsgan leads a group of about 20 people 
through every phase of log building, 
including felling the ureas, - preparing the 
site; building a foundation; scribing, cut- 
ting and fitting various log joints,; and 
framing the roof structure with natural 
timbers. Each session lasts 10 days. The 
goal is to complete a small cabin within 
that time. 

After the 10- to 12-hour workday is 



done. Brodigjn supplements the practical 
training with lectures and slide shows on 
the history of traditional log-building 
methods, as well as the Important charac- 
i eristics of different tree species. 

This course is not for the fainthearted. 
However, no prior PxporLenco la required, 
nor is greater-chan-average strength. Peo- 
ple 1& or older are accepted end the enroll- 
ment fee Includes lodging At one of the 
base camp cabins. 

To got the most out of the course, it's 
best to bring your own tools so you can 
practice wfcb them at will instead of wait- 
ing for others to be passed around. For 
mow information, write to Minnesota 
Trailbound School of Log Building. 570 
County Road 2, Isabella. Minn. 55607. 
The school also offers instruction in stone- 
cabin building end fireplace construc- 
tion. — AtC. 



a gutter adze. This tool yields a concave 
groove that is tighter and more attrac- 
tive at the exposed log ends, 

5. Reposition the leg, then pick up 
one end and drop it into place. This is 
called ' ‘thumping" and it will leave 
compression marks on the parts of the 
log that still need trimming. Make any 
necessary adjustments, then pack fiber- 
glass insulation into the groove and roll 
the log into place. The fiberglass will 
act as a son of ‘'internal chinking/" 
With the notching complete, bone a 
2-in-dia. hole about 8 in in from each 
comer and insert an alignment peg. 
The peg should be loose fitting, 
recessed about 1 Vi in. below the top of 
the hole, and extend about halfway into 
the log below, install these pegs every 
S ft. in the length of a log and within l 
ft. of each window and door opening. 
As you move up the walls, alternate 




BLOCK AND 
TACKLE 



CUT OUT POOF? OPENING WHEN 
WALLS ARf WAIST HIGH FOR 
EASY ACCESS TO CABIN ?NT£RO? 



TO RAISE LJFJ^I? LOGS. TACK- 
NAJL RAMP LOGS ONTO SIDE- 
WALL AND PULL UP LOG 
WITH BLOCK AND TACKLE 



RAMP 

LOG 



USE AUGER TO SORE 
r-DIA PEG hole. 

PEG MUST HAVE lift" 
SlDF CLEARANCE AND 
\-\i2- TOR CLEARANCE 



INSERT 2*4 
SFUNE TO 
STRENGTHEN 
OPENINGS 



BRACE WALL LOGS BEFORE CUTTING 
ROUGH WINDOW AND DOOR OPENINGS. 
CUT NOTCH JN LOG ENDS WITH CHAIN 
SAW TO RF C FK-'t SUPPORT Sl J UNE 





each successive log so that their small- 
er, tapered ends are not all on one end 
of the wall- Once the logs reach waist 
height, cut Cut the door opening. Brace 
the logs on both sides. 

Qf courae r if your cabin is larger than 
the one shown here, you'll have several 
interior partitions. These can either be 
made with logs notched into the outside 
walls or with framed walls later on. 
Notching the logs is preferred because 
it yields the same interior finish on all 
walls and strengthens the structure. 

When the logs reach the top of your 
planned window and door openings, 
brace the walls and cut out all the open- 
ings at once, Then cut a groove, as 
shown, in the log ends on both sides for 
a permanent stiffening 
spline. Cut and insert the t i 
spline and then add at 
least two more logs * i ^ 



over the openings The top wall leg is 
called the plate log and it should be 
pegged at lease every 4 ft. 

The roof on the cabin shown is a 
combination of purlin and rafter con- 
struction to give an idea of what's 
involved with both- Normally, you 
would use only one. The purlins axe set 
into notches cut In the gable ends; the 
rafters are notched into the plate log 
and ridge log. 

Once purlins or rafters are Installed, 
apply roofing boards for the roof 
sheathing. Next, apply IS -lb. roofing 
felt and either asphalt shingles or cedar 
shingle? 

Finally. preassentbEe all window and 
door jambs, install them in the open- 
ings. and add the windows and doors, 
Allow 3 /a-in. clear- 
an.ee for each 
■ vertical foot of 



opening above the jambs for the logs to 
settle. The spaces around the jambs 
should be chinked with okmti (hemp 
and pine tar). 

Wash the logs with detergent to 
remove any dirt, and then with a solu- 
tion of two parts household bleach to 
one part water to lift out any stains. 
Rinse the togs thoroughly with water 
and let them dry for a week- Then apply 
a mixture of one pan linseed oil to five 
parts turpentine to the outside of the 
logs. This treatment should be repeated 
every five years. Vti 



if you're ioraresied m reading more 
about log building, a cumpiebmsive, 
eigftl-p&gB bibliography is available — 
until January JS£5— from the Minneso- 
ta Ttadboond School of log Building, 
570 County fiend 2* Isabella, Minn. 
$5607. It costs $1-50 postpaid. 
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EXTEND PURLINS BEYOND 
GABLES TO SUPPORT ROOF 
OVEHHAMGr NOTCH GABLE 
LOGS TO RECEIVE PURLIN 



SCfflBE GABLE LOGS TO PROPER FIT 
ON GROUPED BUT DO NOT rNSTALL PEGS. 
BRACE LOGS IN PLACE AND CUT ENDS 
WITH CHAIN SAW. USE Ik* ROOF-FITCH 
TEMPI ATE AS A GUIDE 



ROOFING BOARDS OP 
PLYWOOD SHEAlHlNG 



1 C Lfl 

ROOFING FELT 



INST An RAFTERS 
OVER PURLINS, 
INSTALL ROOFING 
BOARDS OVTP 
RAFTERS 



CEDAR 

SHINGLE 



SUPPORT GABLE 
LOGS WITH POfit K 
POSTS; MORTISE 
TOP OF POSTS 
INTO BOTTOM OF 
FUliUN 



HFW WINDOWSILL LOG 
F E AT A ! OPENINGS 
BEFORE INSTALLING 
PKE ASSEMBLED 
WINDOW JAMBS 



PORCH 

FLOORBOARDS 
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HOW TO BEAM A CEILING 

Here's how to buy, bui/d and install decorative 
beams to create a custom country ceiling. 



BY JOSEPH TRUIN'! 

Asst. Home And Shop Editor 



I n spite of the countless hours spent 
making painstaking decisions on 
redecorating a room, the largest lrieihJe 
surface, the coiling, is often overlooked. 
But, install decorative beams and that 
ceiling fs suddenly an attractive detail 
that enhances the room. 

Prefabricated ceiling beams come in 
polyurethane foam and real wood. Both 
are designed for dcnit-yourself installa- 
tion. In addition, you can make your 
own by following our plans for building 
and installing beams. 

Lightweight polyurethane foam 
beams have been popular with home- 
owners since about 1967. Although 
many purists shy away from synthetic 
products, polyurethane beams provide 
a means for anyone, regardless of his 



Decorative ceJJJng beams capture The 
warmth and charm of authentic structural 
timbers. Here, a cathedral celling is 
accented wtth prefabricated wood beams 
by ftidtlcaied Beam Wen Warwick, fl.l. 



A a 



uii 



woodworking skills, to install a ceiling 
he r U be proud to show off. 

Cut foam beams using a crosscut 
handsaw. Then, attach the beams to 
the ceiling with pane] adhesive dis- 
pensed from a caulking gun. Fim, hold 
the beam against the ceiling and draw a 
light pencil line along each edge of the 
beam. Next, apply an adhesive bead on 
the inner edge of both underside rails, 
where the beam makes contact with the 
ceiling. Now, here's the secret for a 
lasting bend: Press the beam firmly 
against the ceiling. Then, pull it away 
for at least one minute, but not more 
than five Finally, reposition the beam, 
using the pencil Unas as guides, and 
apply pressure for two minutes. 

For chose who prefer real wood, Rus- 
ticated Beams Inc. of West Warwick, 
R. 1.. manufactures prefabricated pine 
beams. The three-sided beams corns in 
sizes from 4 x 6 Lm to 18 X 18 in. 

To install the beams, first screw a V*- 
in. -thick mounting strip to the ceding. 
Gut the strip width equal to the inside 
opening of the beam. Be certain that 
the screws are long enough to go into 
the ceding joist to hold the beam 
securely. Now, hold the beam over the 
mounting strip and nail through the 
beam side into the strip r 

As an alternative to buying ready- 
made beams, use our plans to build 
them. The two basic beam designs are 



the solid end three-sided box beams. 

To install a solid beam such as 4* 4, 
4X6 or larger timber, Lagscrew it 
directly to the ceiling with screws long 
enough to catch the ceiling joist- 
install a box beam over a mounting 
strip fastened to the ceiling. Again, be 
sure to screw into the joists. Then, nail 
through the beam side into the strip. 

At times, the desired beam location 
may fall between the joists, leaving 
nothing solid to screw into. In this situ- 
ation. you must get above the ceiling, 
via an attic or crawispaca, to nail 2X4 
bridging between the joists. Then, 
moum the beam to the bridging. 

When installing any type of ceiling 
beam, always start and end with half' 
beams against opposite walls. For 
example, if 4X6 beams are used, space 
them between the 2x6 beams at each 
end of the room. This is in keeping with 
authentic beam constmction. 

Fimshes that resemble hand-hewn 
and rough-sawn timbers are the most 
popular for shopmade beams. Use a 
broad ax, hatchet and spokeshave to 
produce a hand-hewn texture. Chop 
and scallop the beam to create the 
desired effect. Distressing is then add- 
ed, if desired, to produce 0 weathered 
look by striking the beam with a heavy 
chain, hatchet and hammer. 

To create a rough-sawn laxmre. first 
use a chain sew to roughen the beam's 
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surface. Work the saw hack and forth 
along the beam, scoring but no I cutting 
mto the surface. Then r use a wire wheel 
in a drill motor io brush out the wood's 
soft grain Caution; Wear eye protection 
during the above operations 

Another way to achieve a rough- 
sawn look is with a band saw Etted 
with a rough-cutting wood blade or a 
3-t.p.t resawing Wade. To roughen the 
surface, start the saw and move the 
beam slowly across the saw blade, per- 
pendicular to the teeth. Allow the blade 
to roughen the beam, but not cut into it 
Neact, use a rasp, drawknife r spoke- 
shave and/or belt sender to take the 
sharp edges off the beam's two bottom 
comers. The more hand tools used, the 
more authentic the look. 

Finally the beam is ready for stain- 
ing. A hand -rubbed oil finish (be sure 
to wear gloves to avoid splinters} is an 
attractive alternative to stain. FM 



MANUFACTURERS LIST— BEAMS 

PuLyurmhiuje bHmi 

Pa«D Inc , Box Hits. Toros Rivet. N J 08753 
W/rex Sik.. 390 Nyfl Avp . Irvington, N J Q7t I ] . 

Wood buiru 

Ru^iLdtaJ auiiiEii lfit„ 1542 Main St.. Wea. Warwick. 
R.I. U2aa3. 

Eamwmd cf Yesserfiy Bqs 321, 30 Plane St-. Boon- 
ton. H. J. 07005- Authentic 

and tLAnd-tiAWTi hteiiM. 



Wood Beams Add Warmth 
To A Suspended Ceiling 




A Professional Decorator's 



Ml#e contacted a professional 
lw New York decorator for her 
advice about using decorative 
beams correctly. By following 
her guidelines below , you, too, 
can decorate with Hair. 

Now varieties of prefabricated 
wood and polyurethane beams 
easily enable the do-it-yourselfer 
to provide architectural interest 
to many areas. With a few excep- 
tions, beamed ceilings are adapt- 
able to most every style home. 
Where it wouldn't be advisable is 
in a Victorian home with ornate 
moldings, or In a contemporary, 
high-tech structure. 

1 Beams can lend individuality 
to a tract house or can be 



used to balance a ceiling where a 
structural change has replaced a 




bearing wall with a Structural 
beam. For style continuity, frame 
the door opening into the mom 
with the new beams, 
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■ installed a beam ceiling and a sus- 
pended ceiling recently — -at the 
same time. Surprisingly# the attractive 
beam ceiling shown here is a suspend- 
ed ceiling The ceiling system is the cre- 
ation of Gary Kern of Kern Wood Beam 
Ceilings. It incorporates oak beams 
instead of the usual metal T-bars. The 
4-m„-wide beams consist of two hard- 
wood oak rails joined by a Va-ux. oak 
veneer plywood panel The beams are 
locked together and hung from the 
existing ceiling using an ingenious 
assortment of metal clips developed by 
Kem, The ceiling accepts standard ceil- 
ing panels and lighting fixtures. We 
installed 2x4-fl. Armstrong plain 
white panels (No. 2&G) and two Arm- 
strong Gridxnate fluorescent lighting 
fixtures (No. 954). Kem ceilings are 
also available to fit 2 X 2-ft panels. 

You can install the Kem ceiling as 
easily as a conventional T-bai suspend- 
ed ceiling. Begin by determining the 
new celling height- Be certain to allow 
clearance for all obstructions- Next, 
mark the height in one comer of the 
room. Using a dry line with a line level, 
transfer the height to the next comer 
Continue transferring until each comer 

fFJaasa turn lo f MJ 



PM tokx and Otoefc-anifrwttfie howto pncws Can 
weese 

Room desi^i Gaw Hmtu 

c&nq WOOft Beam CeilmQ SF5. Moor Vkk xy 
BM. Burbank Cam 9i50tf " 

Cet'.nq pww*s, and l.qhcs Asm^org Work* Industict 
Inc., flacJflQI Lancaster, Pa 17604 





Snap a level chol-kllnt to Indicate celling 
height. Then, nail oak side rail In place. Pfe- 
bor* rail lo prevent chance of Splitting. 



Attach the mam beam to the side rail using 
a rail dip | Inset J. Then, screw through the 
dip and Into the rail to secure the beam. 





Bend hanger wire 90 * at dry line that's 
stretched to show main beam location. 
Acoustical tag anchor) wire to celling. 



Check main beams for level after Installa- 
tion. Note diet hanger wire passes through 
a hanger clip, Fretoerrt wires aid positioning- 



Guide To Beam Installation 



3 Great# an Early American 
country kitchen by adding 
beams that cart hold baskets, 
pots and pans, or lighting fix- 
tures. Lighting on beams can 




►Install 
■ beams 



Lighting on 
that has a 



tween the beams 



with plaster, paint or planks 



illuminate counters and bars at 
right angles to the wall, 




INSTALL 
LONG SCREW 
HOCK Off 
SC HEW ETE 





4 To reproduce air English Tu“ 
dor look, hang beams in two 
directions to form, squares or 
rectangles. Trowel on plaster to 
the area between the beams. 



Use dark beams, French an- 
tiques or reproductions and a 
mix of s mall provincial prints to 
transfer no ordinary room into 
one of charm,— Gabe Harriet 
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The 

Artful Handling 
Of Tools 

Create handles fit for a craftsman's tools by gluing 
blocks of scrap wood and turning them on a lathe. 



fhii elegant tool handle was turned from a — 

laml mated block of walnut and oak. Handle BY DUNCAN DOUGLAS 

wm then bored to accept the tool s fang. 



!0* 



coloj? photographs av an asms 



TiJr 




Assemble wood scraps Into blocks with carpenter's or white glue, then secure blocks with 
t-ciampi. Two-stage, wainut-aih glue-up at rear will be trimmed before It is turned. 




The new tool handles are spindle-turned using conventional turning techniques. Remove 
the end waste after 1 the tang hole is bored (with the workpiece itiFf on the lathe]. 





To bore the tang hole using the lathe, you should Insert a chuck and drill bit Into the 
tallstock, Rotate workpiece at low speed. Turn the taNstock crank slowly to feed the bit. 



TOOL HANDLE SHAPES 



I f you enjoy working with exotic 
woods, y ou probably have a box full 
of scrap waJnuL p rtiapls, -oak and cherry. 
Its hard to toss out such small pieces, 
yet they serve no purpose. 

Recently j when a screwdriver handle 
needed repairing, 1 glued several small 
pieces of walnut and maple together 
and turned a new handle on the lathe. 
The result was so gratifying I began 
making handles for all my tools. 

To make your own handles,, lay out 
contrasting wood scraps and assemble 
them into blocks that are longer than 
the desired handle. Sand the mating 
surfaces with 1 20-grit paper and dust 
off before gluing. 



Next,, coat the mating surfaces liber- 
ally with white or carpenter's glue. 
Assemble the blocks and use C -clamps 
umsl the glue is dry. 

To Eum handles on a lathe, first 
locate the centers at both ends of the 
block (the intersection of diagonal lines 
drawn from opposite comers). Mount 
the wood between centers on the lathe. 
Rough-round the work at slow speed 
with a deep gouge, then smooth the 
wood to shape with a skew chisel. Keep 
waste at both ends of the wood. 

As an alternative, you can shape the 
wood to any hand-fitting, ffee-form 
shape by using a saw, file and abra- 
sive. 



Next, bore a hole for the tool tang. To 
bore a perfectly true hole Oh 3 turned 
handle, before you remove the work- 
piece. insert a chuck and drill bit into 
the raitsmek. Turn the tailsxock crank to 
feed the bit into the work. Rotate the 
work at low speed and crank the bit 
slowly. 

Cut off the waste at the ends end 
sand the wood with SSCkgrit abrasive. 
Dust the handle and use a tack cloth. 

Grind random notches in the tool 
tang to give the adhesive a grip. Then 
use epoxy adhesive to secure the tool in 
the handle. Apply the finish of your 
choice. I rub on lung oil with my fin- 
gers. w 
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Great Woodworking 
Jigs For Vbur Shop 

These easy-ro-make jigs follow last month's array. 

TEXT AND PHOTOS BY ROSARIO OTOTQ5TQ 



H ere in Part 2 PMs Master Craftsman reveals 
nine more of his favorite shop jigs. These easy- 
to-build jigs have been designed and shop-tested by 
PM to help you create more professional -looking 
woodworking projects. Detailed plans and instruc- 
tions are included for building each jig. Several of the 



jigs shown here, and in Pan 1 last month, are 
designed to permit a specific tool to perform jobs oth- 
er than its designed purpose, such as turning wood on 
a drill press or performing sanding operations on a 
lathe. All of the FM shop jigs allow you to build 
projects with greater safety, accuracy and speed. 
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| Drill press 
I turning Jig 

The lathe is generally eonrid&ned the 
only tool capable of i Liming stock. Bui 
with this simple jig, you can produce 
small turnings on a drill press. The jig 
consists of an improvised tailstock and 
toolrest, The drill press chuck performs 
the lathe headstdck duties. 

First, cut the hardwood tailstock 
according to the drawing. Then, bora a 
Vi-in.-deep x ^/Hn.-dia. hole into the 
tailstock, using a spur point bit to 
obtain a flat -bottom hole. Mow, bore an 
additional Vi in, deep, using a ^is-in.- 
dia. bit. 

Make up the tailstock ball-bearing 
assembly as shown. Then, tap the bear- 
ing assembly gently into the tailstock 
hole. The bearing should fit snugly 
enough so that only the projecting bolt 
Spins freely. 

Buiid the coolrest. using J /s-in.-dia. 
pipe and a EVz-in.-dia. pipe flange, Cut 
l he pipe about 12 in. long to accommo- 
date most drill presses. 

Next, bore a V4-in.-dia, x 1 -in --deep 
hole centered in the bottom of the turn- 
ing blank Then, bore a Wfn--dla, pilot 
hole centered in the top of the blank. 
Now, thread a nut onto a 'A-in.-dia, >' 



2 Lathe 

semaphore Jig 

The semaphore jig will help you dupli- 
cate diameter siring cues when making 
exact, repetitive turnings on a lathe 
Begin by turning the first blank in the 
standard manner, using calipers Ad- 
just the jig to allow each semaphore 
arm to just drop through che s izing cuts 
in the first turning. Next, place a riHw 
blank on the laths with the preset arms 
resting on top of the blank. Draw pencil 
lines alongside each arm to indicate the 
location of the sizing cuts. Using a part- 
ing chisel, cut on the pencil lines just 
deep enough to let the arms pass 
through. The result is a series of diam- 
eter sizing cuts identical to the original 
blank. 




Use a parting chh»l to cut on the pencil lines 
which Indicate the preset amts positions. 
Cut just deep enough to allow arms to fail 
through. Note the first three arma. 








i-na k 2 * 

HAffPWQQP 

TAIUSTOCK 



h'4 " £JtA *r 
HANGE ft HOLT 



DRILL PRESS TURNING JIG 



!W r 
f-i L 

t£ 



TOOLREST 



BLANK 



rr4-20 

HEXHEADSOLt 
* -O O. K 



2-in hanger bolt. Using a wrench, turn 
the bolts woodscrew threads into the 
pilot hole until the nut is tight against 
the wood. Next, chuck the hanger boll 
into the drill and insert the tailstock boll 
into the blank bottom hole. Once In 




position, clamp the tailstock and the 
tool rest to the drill press table. 

The jig shown is suitable for turning 
blanks up to l E /> in. dia. x 12 in. For 
larger work, use a Vi-in -dia. pipe for 
the tGoirest. 



Crown molding 
mitering jigs 

Grown, bed and cove moldings are all 
installed in an angled position. There- 
fore, a 45" mitered comer joint requires 
a compound angle cut — a chore many 
woodworkers find difficult to master, 
resulting in expensive waste. 

The two jigs shown here, one for the 
radial-arm saw and one for the table 
saw, provide an oasy way to cut numer- 
ous compound angles accurately. 

In both jigs, the molding is held and 
cut in the same angled position as it p s 
installed. Therefore, the saw blade 
remains set at 0° This eliminates the 
trouble of tilting the blade to possibly 
inaccurate settings. 

To cut compound miters on the radi- 
al-arm saw, simply position the jig to 
the left or right of the saw blade, 
depending on the desired angle. The 
table saw jig is used in conjunction with 
the table saw miter gauge. 

Screw the jig to the miter gauge and 
swing it to the left or right for the 
desired angle Note that the jig must 
have two sets of mounting holes to 
work properly (see drawing}. 

Build bath jigs from s A-in. plywood. 
Because the work support wails are 
independent of the base, the jig can 
adjust to accept different width mold- 
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Cut tricky campourMUngte In crown, 

bed and cove mofdJngj with a r^dl^l-atm 
mw. The Jig holds the molding at »me 
angle as It's InstaFIW tor accurate cuts. 




Screw the U*We saw jig to the miter gauge 
for cutting accurate compound angles on 
the table uw. T«fc-FiaH th* fgpport wall to 
Che haw to hold molding secure^. 



ings. Also, glue ESOgrit abrasive paper 
to the base top to form a nunslip sur- 
face. 

The big advantage of these jigs is 
that they permit you to cut moldings to 
exact lengths. Simply align the cutting 
mark with the jig edge for accurate 
first-time cuts. 



RADIAL SAW MITER JIG 



ADJU$1 SLtfTOKr WALL 
TO SUIT MOLDING 




2-liZ r ‘ 220-DRfT 

COMMON A0flA<JV£ 

NAIL. PAPtR 

■MOTE All LO-MBFR m " PLYWOOD 




ADJUST SUPPORT WAll 
TO SUIT MOLPINTi 



7 1 « >r 
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TABLE SAW MITCR JIG 
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ALL LUMBER 
JIM" PLYWOOD 



LATHE STEADY REST 



i H-20 WIMQNUT AND WASHER 




Lathe 
steady rest 

A lathe steady rest prevents spring and 
vibration when working long, thin stock 
on a lathe. It J s especially helpful for 
turning precise decorative spindles. 
The plywood frame is fitted with three 
hardwood fingers which are tipped 
with a ball bearing. Place the turning 
blank through the frame opening and 




Install the lathe steady rest securely to the 
lathe bed to prevent long, thin stock from 
wobbling during turning operation}. Ball* 
bearing-tipped Rogers support blank, 

adjust the fingers to closely surround, 
but not touch, the blank- Then, as the 
blank spins, the fingers will keep it 
from wobbling excessively. The jig 
shown is dimensioned for use on m 1 2- 
in. Rockwell lathe. Alter the siie to fit 



other makes. Build the frame using J 4- 
in. plywood, Use hardwood for the fin- 
gers and guide strips. 

Fust, assemble and install the An- 
gers to the frame. Next, slide the three 
fingers toward the exact center of the 



frame opening until the bearings meet. 
Then, nail and glue the guide strips in 
place. 

Mount the jig to the lathe bed, using 
the carriage boh and wingnut clamp 
assembly. 
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The te&Fe ;aw metering gauge make; easy work of cutting precise 4$* miter Joints. Attach 
hardwood ifrlpi to the underclde of the jig to fit into the ^ table miter grooves which 
Pock the jig accurately on course. The workpiece lx held in place by the flexible wedge- 



Table saw 
mitering gauge 

The table saw mitering jig is an old 
shop favorite for executing precise 45" 
miter cuts. 

Our improved version shown here 
features a clamping device which pre- 
vents the workpiece from creeping 
while being cut. The clamping device 
consists of a sliding bar and a flexible 
wedge which hold the workpiece tight- 
ly against the backstop. 

Cut the platform from J /*-in. ply- 
wood. Use hardwood for all of the other 
pans. 

First, cut shallow recesses tmo the 
platform for the sliding bar, using a 
router and a straight cutter. Then, 
assemble the sliding bar and the flexi- 
ble wedge as shown. Note that the 
wedge front strip is thinner chan the 
back strip, This allows for the neces- 
sary flex to hold the workpiece secure" 

iy 

Now, attach two hardwood strips to 
the platform underside to ride in the 
saw table miter grooves. 

Noxe, use a plastic triangle to posi- 
tion each backstop. Take the time to 
check for a precise 45* cut before glu- 
ing and final assembly. 

To use this jig, position Ehe work- 



piece between the backstop and the 
sliding bar- Then, place the wedge 
behind the workpiece and slide the bar 
tightly against it. Finally, tighten the 
wingnui in order to lock the bar and 
hold the workpiece securely in place. 

Be certain that you install the flexible 
wedge with its back against the work- 
piece edge Spray the saw table miter 
grooves with silicone lubricant to allow 
the jig to slide freely. 



6 Sanding 
attachments 

Here are two jigs that allow a lathe to 
perform sanding operations. One jig 
has a vertical worktable for use with a 
3-in-dia (maximum) sanding drum. 
The second attachment features a hori- 
zontal cable supported by a pipe and 
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Attach the vertical sanding jig to the lathe 
bed when using a drum sander ftopj. The 
hortaontai Jig Js held toy the toolrest damp 
for dlx and dnxri landing [abouej. 



flange for using either a drum or disc 
sanding accessory. Install: the vemcal 
jig to the lathe bed with the two clamp- 
ing pads under the bsd. Then, tighten 

fJVflftM 1 rum hj pago 110} 
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JIGS FOn YOUR SHOP 

fCtHJiintiecf ft™ paga 109) 

the two wingnuts to hold the jig in 
place. To attach the horizontal jig, sim~ 
ply tighten the pipe end into the lathe 
tooirest clamp and adjust as neces- 
sary. 
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7 Drill press 
auxiliary table 

This auxiliary table bolts to an existing 
drill press worktable to provide a large 
work surface for supporting oversize 
workpieces. In addition, the table fea- 
tures an adjustable fence for exact, 
repetitive boring and a center hole for 




Position the adjustable fence for exact, repetitive boring [left} with the solid back-up block 
in the table cutout, insert the sanding block for use with the drum under | right). 



drum sanding. Gut and assemble the 
jig as shown- Note that the table center 
has a 4V& x 4Vi-in_ cutout for holding 
backup blocks. 

Insert a solid backup block for clean 
through boring Replace the block as 
necessary. 

Use the block With the round center 



cutout for sanding with a 3-in,-dia. 
drum sander. During sanding opera- 
tions, place the spacer block between 
the auxiliary table and the metal drill 
press table to provide bottom clearance 
for using the drum's entire abrasive 
surface. 

rWrara turn to cm& 1 12) 
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AUXILIARY 

TABLE 



5 1 I f? "-DIA k 5 ' CARRIAGE BOLT, 
WINONUTAMD I-U2 -DfA 
TENDER DASHER |2 RtOD.J 



FENCE 

3/4 x 2-3/2 * W 
PLVWOOD 1 2 REGO.J 



TABLE 

3/4 * 2 lx 

24 J ‘ PLYWOOD 



r RAP 

ITYPtALI 



A HOLE. 
1/4 K. ?JS ,, -£?IA. 

COUMT£RBQRE 
fZ REQD | 



3/4 * I If? x 12 

plywood 
i? rfqp | 



J/4 kS-\ (2 X 12 
PLYWOOD — 1 



SPACER SLOCK 

rNSER; UNDER AUXILIARY 
TABLE WHEN USiNG 
PRUW! SANDER 



3J4 h I-!.? x 6" 
PLYWOOD | ? RE-QD | 



DRILL PRESS AUXILIARY TABLE 



513*' -D IA x J-1'2 ‘ CARRIAGE BOLT. WINGWUT 
AND ' :'J?"'DfA FENDER WASHER ;2 ,REGD : 



CLEAT 

PARTIAL FRONT SECTIONAL vrEW 



INSERT BLOCK 
F OH SANDING 



5/p& *. s-r/z“ 
5LOI 
12 ftEQO | 



5/liS "-DIA HOLE 
\2 PTEQD f 



S-W 



CLEAT 3 

Fi'Z x 3-1/4 K I4-F/4" I 
P1i\'F 1 2 RfOD j — t 



CLEAT 

1/2 j( lxi/4 m 12-1/2' 
PTNE 
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Warning: The Surgeon General Has Dei ermine j 
That Cigareiie Smoking Is Dangerous to Your Health. 








9 GREAT JIGS FOR YOUR SHOP (Comkuwd frurz] pafiig I 1 U) 



Router 
surfacing jig 

Gluing up slock for use as tabletops and 
countertops yields rough, uneven sur- 
faces. which require exhaustive hand 
pinning and bell sanding. But you can 
use this jig and a roucer with a mortis^ 
mg bit in order to get a smooth, finished 
surface. 

The jig consists of two tracks which 
guide the router over the workpiece. 
First, glue and nail a pad to each end 
of the track as shown. Then, tack- nail 
a cleat to both workpiece edges Vz in. 
below che top surface. The cleats sup- 
port the pads and hold the router to 
establish a uniform cut. 

Next, adjust the depth-of-cut to Via 
in. below the surface's lowest spot. 




Use the router surfacing guide Co level the 
uneven surface of glued-up slock. Taek-rwll 
cleats to the workpiece edge to support jig. 
After routing one area, move Jig to next. 

Move the router back and forth with 
the jig damped in place, deposition 
the jig to surface-clean a new area. 






Horizontal 
boring jig 



Tills jig utilizes a portable drill and a 
Poitaiign drill guide fbr horizontal bor- 
ing in workpiece edges. Ii has a crank- 
screw elevating mechanism for quick, 
accurate drill positioning. First, cut all 



the pans according to the materials list 
and construct tho jig as shown. Make 
the elevating nut bracket in two parts to 
permit sawing the hex- shaped cutout 
which holds the nut. Hold the nut in 
place with epoxy glue (see detail 4). 
Instali the l 3, 4-in. ledges as shown for 



MATERIALS LIST — BORING JIG 

k*v No. *nd tfp*tflpT*n I.UW) 

A I m * tl K gtFA-j’intODp) 

a 2 \4 ■' 2*4 M pine (4+df( 

C 1 -h >: 3‘ 4 * IV pfrra lendl 
G I 4* « 11 * ir pin* 

£ 2 t "4 x l Vi x l V pn* 

F 1 +1 * 7** OV pm* Icworl 

£ 1 K 7W JW* 

H I VS >: 11* >: 2 1 *’ ChWFY (riiX J&tfflne* | 

I I iVi ■: 2 s .*" th**ry (n?xJ puid*| 

J Z *'* * 1** 1 20“ pirufl ltodg*| 

X £ Aj ■ 1^4 - 4‘ pin* 

L 1 *■+ ^ lAi j it* piwa ikidgel 

M 1 ‘ dia ■ 4 VST ^rd-^Aid sc^el |mnk) 

?* 1 %'-da ■ 2" hardwood iXmcH (handies 

O 1 lVr MO 6 rh ma&hnrj scrp*. he*nu1 

P 2 AT rwicpjf 

Q 2 C-trTtftr pn 

R 2 A*--i d. washer 

& 1 ■ 9 L inrisadwa siwt n*f 

T 2 r Mfr t Hh *m 




Attach a Porta Hgn drill guide Id the Jig for 
boring ho let in wdrkpJcCE Edges. Use IhE 
crankAcrew mechanism to raise gr louver |he 
drill for ex* L repetitive boring. 



clamping oversize work or pieces that 
don't tine up with the damping holes. 
To use r clamp the workpiece in place 
and screw the Portalign guide, with the 



drill attached, to the elevating slide. 
Crank the handle until the drill bit 
aligns with the desired boring loca- 
tion. 1 M 




SEE 

DETAIL 2 



CEMENT NUT P 
JN PlACE WITH EPOXY 



■CUTOUT 
FOR HEXNUT 



■Era""PIA HOLE 



SEE 

DETAIL 4 



CLEARANCE 
AS REQUIRED 

FOft portalign 

DWL1 C XXDi 



(3QRf AND COUNTER5JNK 
FO* SCREW T \2 ftEOO.J 

DETAIL 4 



J"-DIA. HOLE 
{fr REOD.p y 



s -m * 

6“ cutout. 7-1 



§*r> — . 


i 


r — 4-sjir 


kJ 


a 


j ■&" f 




t^Zj j 
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STRUCTURAL 

1 t 

mainteftuwic 



BE ALL YO 



Gfen st ran fSpflfq l ? ip tru n c R* 1 pa tr 
For m o call Votl lie 







e 



If Yflifre an Eiwr^v' 
iu'IE upi for an insuku-:m 
Ek&skh dfer them, but mt 
is ibe easiest and least n^ipeiisiw in j i isia I i Li iioVIii 
lop' prefab roof inisse dmiiiiafo the need in build a 
massive suprslmclure for the ruuf and insubuirirt 
materials, ftu'll save Nn-ilurth nf ihi- mst. And mn- 
think of ihe time . 

Now you haw antiher reason to consider UrtcoLn 
Log* — the log home wLth a Wwti miaJ erected cast 
than am* other malor log \wm 
Write far your fiikL color Lincoln Logs plans kil 
Send your name, addles and telephone number 
with check or money order for S6.0U. la the address 
at die right. Or call 000-853-246! (in New York Stale 
call 5!0^-2426). MasterCard and \\ sa accepted 
Exdiate Realmhip Tfemiories callable 



Simple Log Home living. 
For Less. 



Unoriginal 

Lincoln Logs Ltd. 



I hi 25 Riverside Drive 
Giestenowiu Pfa 12817 



C- TffJ; LiruDln Lugs Ud 




WATER WELL 
DRILL KIT 




Build Ywr Own Prices Storting 
Grandfather Clock Under 



MAST ERCAFID arid 
VISA ACCEPTED 



(including movement 
and dial} 

* Do-it-yourself case 
kil, parts pre-cut 

*■ Finished clocks 

* Solid 3/4' ! hard- 
woods: black 
walnut, cherry, oak 

* Heirloom quality 

* Factory direct prices 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

* Prompt shipment 



C*M W VfT >13 

EMPEROR® 

CLOCK COMPANY 

WOflL&S LARGEST UAMuFACTURER, 
OF GflAHOFATHER CLOCKS 
Deui set E nipurix IfiGuamaH Pan 
F*iFtVM*. AlflC.BI-r.fc 3fl§3£ 

Ptrane 1 2M 328-231* 




Drill a waler well 
nr a Iree flowing 
spring in your 
backyard Have 
all the putt, 
fresh water you 
went FREE! 

Easy to 
operate as y our 
power lawn 
V mower 



flT,' 6 i 30 SQI .D ! | 



FOR FREE BROCHURE 

CALL TOLL-FREE 

1 * 800 - 821-7700 

(Ask far Ellens ion 237) 

Call anytime including Sundays 

OR WHITE TODAYS 



kk un vvm it 

cJeepRack 

237 Andefson Rd*it 
Dptlilu. Alabsma 36902 




I qF:J T**f*l<* Aiffl f,n 



WOOD BEAMS APP WARMTH 

{‘Cfrni inuflt J from pag e 103 ) 




Install divider teams after main beams are 
In pfAC*. snap on Interlocking clips to secure 
divider beams. Wre only main beams. 




Finally, maneuver the celling panels gently 
Into place-. Cut ftm panels with a crosscut 
handsaw to fit around room perimeter. 



is marked. Then, snap a chalkline from 
one mark to the next On each wall. 

Now, install the L-shaped oak side 
rails which hold the main beams and 
divider teams at the wall. First, line up 
the side rail bottom edge with the 
chalkline, Then, nail the rail to the wall 
studs with 2-in, common nails. FTebore 
the rail to prevent splitting. 

Next, insert acoustical lags (see pho- 
to) or screw eyes into the ceiling joists 
every 4 ft. along the main beam posi- 
tions. Then, attach lengths of 16-ga. 
steel wire to the lags or eyes for hang- 
ing the main beams- If the room is more 
than B ft long, join two main beams 
with an extension clip. Also, place one 
hanger dip onto the beam for each wire 
and thread the wine through the eyelet 
in each dip to hold the beam. 

Install the divider beams perpendic- 
ular to the main beams. Then, chock the 
beams for level. Now. hire a licensed 
electrician to wire in the lights. Finally, 
tilt the ceiling panels through the 
beams and gently into position. 

— Joseph Tniini 
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BACKPACK BALLOONING 

f panrinaecf fan jaw ??) 

balloon and try to stay under it with 
their ears — a tough job if the balloon is 
over an area with few roads, 

I was at about 300 feet now and I had 
to make a decision. Hie wind was blow- 
ing at about 5 mph r and I was headed 
toward an open held. If I didn't 3 and in 
the fieid. there were houses and tail 
power lines directly ahead of me, l 
would have to go another mile or so 
before I could attempt a landing. By 
then my left leg might be totally asleep. 

I decided to shoot for the open field, I 
pulled a handkerchief out of my pocket 
and dropped it. It was attached to my 
belt with a lD-fbot string. That was a 
signal that I would attempt a Landing. 

I could see one of the crew up ahead 
slop his car and jump the fence into Che 
field ahead of me. J was at about 7b feet 
and slowly descending. I gave the bum' 
sr short intermittent blasts to keep 
from falling too rapidly. 

Atiarhad to my harness was a blue 
bag with a 1 00-foot nylon rope inside. I 
opened the bag and tossed the rope 
down. The crew member grabbed the 
rope to keep the wind from blowing me 
farther down the field. Now all 1 had to 
do was descend this last 75 feet. 

The ground was rushing up faster 
than J liked. Fifty feel. Twenty-five, 
Ten. Oh man I r m going to hit hard- 
No. My feet touched the ground and [ 
fell down. 

Glad to be down 

T pulled on a red line which opens a 
flap in the top of the balloon. This let 
the hoi. air escape and the balloon col- 
lapsed on the ground, a large, colorful 
blanket of deflated ripsiop nylon . [ 
unhooked myself from the balloon and 
stood up. I was glad to be down. 

But it had been fun. I had been air- 
borne about 20 minutes. 1 had expert 
enced the exhilaration of flying and the 
fear of falling. And I had flown some- 
thing I didn't even know existed a few 
weeks earlier— a one-man balloon. 

You can fly one, too. The Cloudhop- 
per is made by Colt Balloons Ltd. in 
England. It is imported loco the United 
States by Early Winters, 110 Prefon- 
lakne Flace S„ Seattle, Wash. 98104- 
9977. The Cloudhopper costs $5,000, 
and the parachute harness is a $250 
option. Early Winters plans to put more 
padding in it to help prevent circulation 
problems in the legs. 

A virtually identical balloon, called 
the Drifter, is imported by Hoverair 
Ltd-, 1385 Fairfax Dr., Unit B, San 
Francisco, Calif. 94124- It is also made 
by Colt Balloons. It costs $5,975, which 
includes pilot instruction- 
just remember, wherever the wuid 
blows, that's where you go. m 



Be Your Own Boss 

...IH YOUR flWIH BUSINESS ! 



Hundreds we ve trained have succeeded in mis 
fascinailng and highly prolitable profession . 

. . .YOU Can Do It, Toot 

“No rnune hard, naci>. work lor Hh; 

No* [ hi vc my t>v-n bu tints* and with 
hardly any tffon I average around SMi 

j dyy l h.ink Iiir jiii, new s1;li 1 in life." 

S'htjw Walker Pm hard. Alahanuj 

"I nprirtwi my u^n bussinci*, -spare 
lun-d. seven munch I enrolled and 
nriwfc a piofil of J 12 V for ihtf fif si week." 
ft. A fleherry fjTtli'tuft C 0 Stffiitlif 




"B*fm f i nrrdfinR i 

fiv, ieJ other fWYiWJ 

flr.jf -J: Li .J I kli/ fir 

it* Jrt riW fl/ 

tfa ptQfmk****! 

IvckrXmilk ! in m-j jru 

jfl sjj J pefn - 
u : iof ‘ -Trld" 
i&rmi t tramk 
Kfv Mac hi nr . 

T always 
runted lo Acj IV 

hiii-i'nir.T.t 1 

iltid flP^i t f^rij jJiujiJfn h j F&it)-B*f*4b 
Civic Fa= fbrol her - — Dave 5 Locksnuth; £?■>-£ 
HirfcjjkFn W.itpfvfm 5321)3 



iiFi Pin nai, mi Tin - nigbi 11 



Be a 




KSMITH! 



Get into this booming high-profit business that’s 
Easy to leant — Easy to do — Easy on You ! 



N#VCf before have mOrey-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multi plied a ( house ndfoltf as 
millions seek mpr* pretGCts&n sfiiinst iMrnlbfi Crsrrt*. 
rat there’! only one Loekemilh for every 17,000 people! 

Hake Up Ut Si?. 50 nn Hour — nvtA while I earning I 
Tram FAST al Home! 

You're ,L in business" ready io earn $5 to $ 12 SO an hour 
a Few days atier you begin Ftj'ay- Bel saw's shortcut 
■raining Take advaNage of today s unprecedented op- 
portufihies in lock sunshiny For year - mend EXTfWi 
HHCOME in spare lime — or lulltime in a high-protil 
business oi you r own Hundreds we've framed nave done 
it So can YOU! All tools plus professional Key Machine 
gwen you wiln course These plus practice materials 
ana equipment, plus simple, iiiustraied lessons, plus ex- 
pert supervision, plus business-building guidance will 
enabie you Do KEEP THE MONEY COMING IN' Ideal 
for retirement — good jobs, too. 

SEND FOR EXCITING FACTS— Wo Obligation 
DiS£pvaf whars- rn Locksmith ny for you — how Fniay-Bersaw's 
masCBr-locksmilh-appmved tram inn can give ycu the skill you 
can depend 0 r> lo EARN WORE — ENJOY LIFE MORE 

PRO KEY 
MACHINE 

YOURS 
TO 

KEEP! 

FAfi Pro tf»r Mithm cat 
item jrfd ttft la EDO a 
itHhott Ip yaw taomr, , , 

tptfff ww T lmt wttip wi- 
ny ttfrc wim mr tnintw. H v 

Find out ill about III 

Jurt III in and marl ™a(Htri hrkkw i.cir «nrt p<«i- 
ctrd] Id nctJvt full infafinDlun and dctadls by 
return Hull. ik> tT TOOAYt 



Mo Bft r- 

COS * 1 




ln«lud*d With YOU, 
Lockfmith Training 

BURGLAR 
ALARM 




Lrajnmg 

«n p h 5 s e - 4 or 

BurQla^. HolQ-Up 
and Fife Alarm 
MTYF^ng and m- 
iiallaEiAh Thj* 
v i I u # if I a mfl 
Irmaly ntlri^lion 
include!! all &^cuai tcwis- ana 
4upp4iPS ONLY Fqliy-Belsa* Cfleis 
iuCh Cfft^nirig in thil 

rnp:d'y •stpanding frttd *» a pan si 
ivu r Lwhs^rth framing. 

ADVANCED Lat^miEhing! 
How tfr change cornbinaticnc, ln- 
stj» aed ttrekt Site. Vault and 
Sank Sale-OepoLil Bpj l«ks. 
Voir Ftarnby-Ccing ce liie In^ks 
we ■sjuj)?y Vdu’II Nnd It 
ff$dnal<|iig and highly profitable 
work. 

Ail SPECIAL TOPIS ANp 
EQUIPMENT INCLUDED! 



1 0' DAY 

NO RISK 
TRIAL! 

SEMDKtt / 
fACTS TODAY} 

RUSH 

COUPON 




FOLE\-BELSAW INSTITUTE 

] n;i 37 F tetri Bide. Kentai City. MO. €41 1 1 



■ I^T71FU 

RUSH COUPON TODAY 

FOR THIS FACT-FILLED 





I L 


Ml 




i L 






^TTwl 


VfTTI 










mmm 


BPH 



FREE 



Ttilr hoe rflv emeklp J 

trim N- frf ifiur tK>3 S [ 

in a prcr>tabl« Spa relirre 
pr Fuiitimt tonnEi* #1 
fWT cwn FtUS cempiME 
derani-s on ovr lO-Diy 

HO RISK Trial EMfcr! 





KUHCLSAeefmiTE, 10353 FIELD BUILDING 
KANSAS CITY. MISSOURI SATti 

□ YES. p\B?.?,p. sand me m FREE twatlal ihgl 
geyes fun delaiis about my own lw?inR5 m 
Lock-smithing, I understand there is no obiigal^n 
and that np salasmap unll call 



Send lor pr 
npv teityl 



Zid 



( 
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j “Get road control 
you can trust 



with KYB’s 
Gas-a-just.” 



Bobby Unset 



Famed teat driver 



That's because Gas-a-jusl delivers 
more ol the damping force needed to 
help keep lires on the road than either 
2 -tube ga& shocks or ordinary shocks. 

How does Gas-a-just do it? With high 
pressure: with special valving and single- 
tube construction. 

Gas-a-just's high pressure system (at 2 to 
3 times That of 2 -tube models) makes 
Gas-a-just better than low-pressure ga$ 
shocks And its combination ol high gas 
pressure and special valVFng; make ii bettor 
than ordinary shocks., which rely on valving 
alone for damping lorce. 

And Gas- a- 1 u si's single-tube construction 
engineered to completely eliminate 
harmful loaming and aeration. So 
Gas- 0 -juS: is belter than both other types 
at delivering road control that lasts and 
lasts without lading. 



ice in a snowmobile, 'T felt the back end 
squash down," says Conservation Offi- 
cer Larry Johnson. 'T gunned at wide 
open, but wa went down backward," 

About SO men were on Great Sacan- 
daga Lake. One left his license ashore 
and Johnson offered him a ride on the 
rear of his Ski-Doo Elan to get it. As a 
courtesy to fishermen near shore, he 
swung a wide arc to the left— straight 
into a trap. A stream in the lake had 
eroded nearly all the snow-covered ice. 

When the rear of a snowmobile goes 
in. sudden gunning sometimes helps. 
And sum enough, when Johnson hit the 
gas. the Ski-Doo leaped 30 feet ahead. 
Put then it wearily poked its nose 
straight at the sky and went down stem 
first The passenger leaped off to safe- 
ty. Bui no one could help Johnson 

As the machine dove, he heard the 
engine still sputtering. When water 
came to his pistol belt he braced 
againust the running boards of the snow’ 
mobile and kicked off— hard. He 
wanted to get away. The Hack was still 
churning. He didn't want the machine 
to fall over backward on him- 

Johnson began to yell. Fishermen 
tried to help, but kept breaking 
through. He tried to tread water, but 
pistol, bullets, handcuffs and winter hat 
dragged him down. Then he sank for 
the first time, closing his eyes against 
excruciating cold. His boots hit bottom; 
he knew he was about 10 feet deep. 

Lungs bursting,, Johnson kicked 
hard, only to come up to dull grayness. 
He was under the ice. He saw ripples, 
found the hole, gulped air and grabbed 
a small chunk of ico — but sank again. 
This time he hit bottom so hard one 
boot stuck in the mud. He kicked sq 
hard his foot tore free from the boot. He 
rose to the surface, went down, came 
up and went down a fourth time. 

Help from a fisherman 

Rescuers gave up hope, but they said 
a fishermen named Brant Zievak threw 
himself flat on the ice and headed 
toward the hole, wriggling on his belly 
tike a seal, spreading his weight. 

Advancing inches at a time, he 
neared the hole. When he peered over 
the edge, he could see Johnson on the 
bottom, waving his arms and still fight- 
ing to get up. It was a creepy sight. Zio- 
vak prepared to go down to gat him. 

But then, Johnson made it to the sur- 
face a fourth lime. A rope hit his chin. 
He saw Zievak wriggling backward to 
keep the ice from collapsing. 

In desperation. Johnson saw the rope 
slip through his numb fingers. And 
then they hit a knot — and held. He 
heard shouts: ’"Get your elbows on the 
ItOj SO we can drag you! rF He tangled 
the rope around his wrists. Than he felt 
his chest scraping and he was dragged 
30 feet, in Zievak' s tracks. 



THROUGH THE ICE 

ftom pags 90 ) 

should know about. The discovery of 
deep freeze dales back to a day in 1973 
when a college student drove across 
what he thought was a snowy field in 
Michigan, The 1 ’field" was a lake, and 
his car plunged in, trapping the man. 

It was well known that in freezing 
water, hypothermia can kill in minutes. 
Although they knew the man was dead, 
rescuers dove for the body, brought it 
up 40 minutes later and put it in a 
hearse. Then, suddenly, it burped. 
Undertakers know this can happen. 



And clearly che man was dead: His eyes 
were Fixed and staring, and he was a 
blue color. All the same, the man was 
rushed by ambulance to a hospital. He 
was revived. 

He had been saved by what is now 
called "CFR/ J or cold protective re- 
sponse. Since then, says Pennsylvania 
water rescue specialist Virgil Cham- 
bers, there have been 200 cases prow 
ing that many who "drown" are actual- 
ly asleep in a protective freeze and can 
be brought back to life with no signifi- 
cant evidence of brain damage. 

In New York's Adirondack foothills 
last winter two men went through the 



Shock Absorbers 



V W H Corporation of America 

Pioneers In gas shock technology 
901 Oak Creek Drive. Lombard. IL 60140 
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He came to id someone's house. Peo- 
ple were removing his wet clothes, but 
no one could release Ehe gun halt. A 
woman was rubbing him with hot tow- 
els, Next, he awoke in a hospital. A doc- 
tor was saying; ""You were very lucky." 

Bom of such cases is a new science; 
ice-crash survival. But the best report 
comes from two brave investigators 
who put their lives on the line in Min- 
nesota's frigid Christmas Lake last 
winter. They volunteered to drive a 
Chevy wagon through the ice. The test 
was managed by Buzz Fawcett, former 
underwater photographer for sailor Ir- 
ving Johnson and his famed schooner 
Yankee. It was sponsored by an insur- 
ance company. 

Five discoveries 

As the Chevy neared the hole, run- 
ning at 30 mph, all thought the two 
divers, Jerry Provost and Greg Hegi, an 
instructor, would have an easy lime. 
Instead, they faced sheer horror, but 
made five discoveries. 

1 . When the car hit water, the shock 
was like a collision. Despite seat belts, 
Provost and Hegi were hurled against 
the dash. They ware stunned, but could 
have jumped out then. "But our job was 
to stay," says- Provost, a veteran Army 
diver- 

2. As the car followed its engine 
down, a shocking blast of toe exploded 
through the windows, which had been 
Left open for escape. Ice filled the car, 
blocked tailgate escape, knocked them 
dizzy, tore their masks off and ripped 
the cubes tram a rear-seat air tank from 
their teeth. Provost's jaw swelled. The 
cold closed their eyes. 

3. It became hard to think and 
breathe. Provost, used to danger, was 
scared. 

4 . As the ear cushioned out, mud fol- 
lowed the ice 4 “"it was like being 
pushed by Jell-0 /' Provost says. 

§ In a final surprise, the car began a 
slow end-over roll, landing on its roof. 

The trouble new was chat they didn't 
know they were upside down. Mud 
Riled ihoir ©yes, noses and mouths, 
"We were supposed to pat shoulders to 
keep in touch/ 1 PrOvoSt says- But When 
he groped through mud, Hegi was 
gone. He thought: "Hegi s out." 

Provost found his air, bit the valve 
and breathed deeply. Now, he dug, not 
knowing whore the window was. 

And then, with no warning, a hand 
squirmed through the window. It 
clawed his face. Provost grabbed it and 
was dragged; out the window. A rescue 
diver had found him. Up in sunlight at 
lasE r he searched faces. There was no 
Hegi. Still in the c ar, Hegi was buned 
alive in mud and upside down. He 
couldn't find his air line. Ha held his 
breath, but his lungs were exploding. 

He felt a kick, "Jerry's going out the 



window/ 1 he thought- "That must be 
the way to go. rJ Hegi tunneled under 
the steering wheel, thrashed wildly. 

’ ‘You're panicking/ 1 he told himself. 

Then Hegi, loo. felt a hand. Grateful- 
ly, he grabbed it and shook it. Just in 
time, a rescue diver fed him air Then 
Hegi saw sunlight. Swam Up with 
delight— and bumped his head hard- 
He hadn't found the hole at all. He was 
trapped under the ice. 

And then he felt something on One 
leg. As an afterthought that morning, 
he'd tied a small air tank to his leg and 
had forgotten about it. Plow he drew air 
from its boss. Hegi saw a shadow: His 



diver had come back, hunting. Hegi 
grabbed his foot, then fell himself mov- 
ing. Others up lop were dragging them 
along on a rescue rope, not to the hole 
he'd missed, but to another, yards 
away. He came up at last. 

All this, Fawcett captained in one of 
the most remarkable rescue films ever 
made. It's being distributed to sports 
dubs, firefighters, police and rescue 
squads. 

"We Learned, that there is terrible 
action and panic," Hegi says. k ‘ We were 
trained divers, L don't think anyone else 
could have escaped. You must leave 
your car before it sinks/" M 
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Build some 
fun into 
your life. 



Put yourself behind the wheel of 
the sports ear of your dreams... 
an authentic replica of the classic 
1952 MG-TD. It’s fun, its easy 
and il costs far less than you ever 
dreamed when you build ii your- 
self with Fiberfah. Your choice 
of either front or rear engine 



drive. Offers lots of sports car 
driving pleasure. Backed by over 
twenty years of experience help- 
ing people build the cars of 
their dreams. Fiberfab r p, fuu 
to build, fun to drive* fun to 
own. For complete information, 
just call toll-free: 



1 * 800 - 328-5671 

Or complete and mail the coupon. 

Then build some fun into your life. 



] have enclaved 41.00. Please send me information about the 
I’iberfab MO-TD replica of I he '52 sports ear that became a classic. 



J Vl J ' i [V. 
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Mail to; 

FIBER FAB INTERNATIONAL INC. 

Went Highway 7 

Minneupohs, M N 5542G i 
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Vtaui Fiw Lifetime Security Facl Kil tells you how to 
rrake S12.0Q to SIB .00 art hour in youi own Foley FuH- 
Servioe Saw and Tool Sharpening Business. YwirFREE 
Fad Kit explains how you can: 

— lie your own BOSS! 

— work lull lime or par! lime, right al home. 

— do wort you enjoy and lake pride In. 

— operate a BASH business where 90S at every 
dollar you take In Is clear CASH profit 

And it is sq easy to learn. Foley givas you all the 
rads and instructions. No experience or special trains 
ing is necosary. Foley tells you everything you need 
to know to be successful. 

And there's ptentyol business available in your area 
You will be able to sharpen all types of saws, garden 
and shop tools for home, (arm and industry, 

You will be able to set your own hours and nor have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed. 

But you've got to get the FACTS before you can gel 
started . So CALI NOW for your FREE Lifetime Security 
Fact Kit. It's yours to keep with NO OfJUGAf :GN and 
NO SALESMAN WILL CALL ON YOU. 

If you prefer, you can mail us the coupon below to 
receive your FREE Fact Kit but you'll get it sooner if 



Find out how by calling. . . 

1 (800) 845-3000 

tin Utah Call I f«fW) At,; -.1666, I 

, . . now for your FREE 
Lifetime Security Fact Kit f 

you call NOW. me number is 1 (800} 845- 3000. 
Call jny time of day or moht. WE PAY FOR THE 
CALL Utah residents please calf 1 (800} 662- 6666. 



FREE 

LIFETIME 
SECURITY 
FACT KIT 



Thu Foley Company 
2O07B Field Bldg. 

Kansas City, MO Mill 
]~~ | YES, I wani id know more* Please rush 
my FREE Lifetime Security Fact Kit No 
§ obligation and no salesman wiH call . 

( NAME 

( ADDRESS 

I CITY 

l&TATE ZIP 











Buy cilht Drill Pr&ss Mill Tah^G at n& regular pries 
d 1 I&3.-95 and gel ouf Siviye* Vtse lor H9.95 a 
ssv.r m ol SStJOO. <PIl. 3 S5.M for ahipp ng the 
pair.) 



DRILL PRESS MILL TABLE 
Make precise posriwe movements of any work- 
piece in X arKt Y direchons for facing, getting, 
milling, and drilhng just like a Ms size milling 
machine 5'V k 1 r' work surface, 11" 7" i rave', 

aluminum cgmsrructwn, satin anodized wt. IO-p 1 , 
$09.9S + 4. OG SSH. 

SWIVEL VISE 

Holds small parti lor drilling or machining Swivels 
aGO for cutting angles. Has V" grooves in jaws lor 
round parts 3" sieel jaws, alum . frame and Ogse, 
satin arodizod, wt S39-9S ■ 2.50 5£H. 

For fsilesl service phone n your order between 
1?:» - 4:00 PM EST and we will Ship .1 Ihe next 
day. Sorry - no loll Tree number put with all phone 
orders from this ad we will ship a tree W taur 
ftufa end mill. 

SEND FOR FREE CATALOG. 

VISA A MASTERCARD ACCEPTED- inchKlfl all numbers. 
iJB*n* *nd stgnalur*. 

M^fugan rwUnls ?a I k tax. SsiiaPatfKsn 

gufiramaed. ir ^otr are nor *W% vteas&t ywr pu*« 

chaso, you may return it ior a lirf refund 

M. J. LAWRENCE, INC. 

Etefrt. 123, P.O. Box 1 B41. Warren, Ml 4B090 
3T3-79B-359B 



A space age palish 
that removes aad 
prevents pitting! 





MONEY BAC1 GUARANTEE! 

MET- ALL aluminum polish, 

Cleans, polishes, waxes and projects 
in one application, Safe, East, easy 
to u Be . 

MET- ALL shines aluminum and at] 
other metals to a mirror -like finish. 
Great for home, auto, marine and 
avLahon oae. Tested and approved 
by the three largest producers of 
aluminum, 

MET- ALL. Removes 1 be dullness, 
not the Tnelal. 

AbJc your retailer or write to: 

DARS MIT- ALL INDUSTRIES. INC. 
29-0D Review Ava.. Lang Inland City. 
NY AUDI (2I2| &37 353S 



according to one Ford spokesman, a 
sendee bulletin issued in August tells 
dealer mechanics how to cure the pro b* 
fern. 

Assembly line changes also insti- 
luted in August keep later-model trans- 
missions from shifting so harshly. 

Lower gas mileage 

We heard a few complaints, toa 
about Lower-than-expected gas mila- 
age. 

Ford estimated a top EPA fuel rating 
of 29 mpg city. 44 highway. According 
to the owners we queried r however, the 
composite average for manual-trans- 
mission cars came to 25/32 — roughly 
27 percent below the projected 
mark. 

On the other hand, all but about 6,5 
percent of our owners praised these 
cars' performance and felt that power 
was more than adequate. For example r 
a Michigan insurer wrote, "T've owned 
nothing but VBs for years end was a 
little leery about buying a four-cylinder 
car. Hut the 2300-cc H5C high-swirl 
engine, coupled with the five-speed 
manual transmission, has proved to be 
a good combination. I'm pleased with 
the car's acceleration, and there's rare- 
ly any problem in maintaining a cruise. 
I r m averaging just around 31 mpg over- 
all." 

Similarly, from a Wisconsin manag- 
er; "Hie Tempo engine will do any- 
thing t ask- It instantly supplies power, 
and the automatic transmission is set 
up to serve the driver under all road 
conditions, 1 do leave the gear selector 
in SECOND on hills, though, to maximize 
power/ - 

Speaking of handling, a North Caroli- 
na salesman said, "Front-wheel drive 
will give me better handling in snow 
and mud this winter." And a New York 
tobacco dealer: 1 'Handling, cornering, 
acceleration and performance are com- 
parable to my friend's BMW. I’ve driv- 
en and ridden in lots of sports cars, and 
1 get this sportswear feeling when I'm 
behind the wheel of itiy Topaz/' 

We heard the usual complaints about 
Ford's positioning of the hom ’"button" 
on the end of the turn -signal stalk. "’An- 
other Ford ‘better idea'/' chided a Flor- 
ida housewife. And several drivers said 
they kept turning on the headlight tog- 
gle switch with their right knee when 
climbing into the car. 

But by and large, the vast majority of 
owners had no complaints and said 
nothing but good things about their 
Tempos and Topazes. 

Complaints seemed to be relatively 
minor and, since we surveyed owners 
very early in the model run, problems 
tended to be of a teething nature. Even 
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so, some owners weren't sure they'd 
buy the same cars again. About 65 per- 
cent said they definitely would, but a 
whopping 2SA percent remained un- 
certain. It r s a segment of the market 



with lots of choices, and many Tempos 
Tepat Owners fell they might shop 
around the next time. 

One woman, though — a claims ex- 
aminer for the siate of Michigan — had 



no qualms at all, ‘Tvs always driven 
luxury cars, mostly Cadillacs, and I find 
my Tempo to be equal in quality and 
tide, with much better economy and 
performance/ 1 ' fit 



SUMMARY OF 1984 FORD TEMPO AND MERCURY TOPAZ OWNERS REPORTS” 



TiXjlJ miL«- driven 


657 230 


Specific bke»: 

Siyling 


45.3% 


Average Itulto per gnllovi 




Hen-dUng . . 


414 


Amomadc i ran s tms sum 




Economy 


36.2 


In town 


23,1 


Bide 


35-3 


On thtf highway 


26.6 


Cam-foTt 


324 


MdriiidJ LmnsrmisoiDn 
Irt ECrWn 


25. □ 


Tnmk 


H.3 


Oil Cite lughwey . . . 


32. B 


Gpetflk difiLLkeah. 

TreriijruSijon arid roueti 




Trans nuj-fidtt ^hosces 




shifts 


23.5% 


AutomATic ih roe speed 


67.0% 


Lower-shan-axpeaed 




Manual fow w 




■mpg 


J7.6 


flvn-speed 


32.2 


Nil nDiT-pla-nts 
Rough stuPJng ... 


16.2 

14.4 


Nd-meplare 1 choices: 

Mercury Topaz 


52.4% 


SEuiqgjSJL dcCbileru'iUri 


5.3 


Ford Tempo 


47.6 


Whm changes vvoyJd you iii»7 

No changes . . 30 0% 


Seri** choww: 




B**m»c miki^go 


V-l 


Tan«» CL 


jg.5% 


Etcpostioo hoadlajuip 




Tqpai Cj5 


267 


aWiCCli 


B.7 


TfinfipO GLX 


34.B 


GtnchOiher ttiuouiJc 




Topaz LS 


14.B 


TrifLSCftiiitiCin Shih^ 


5.5 


Temp* L. . ... 


4.1 


Mare horsepower 


6.5 



D4dy srtyte chditei: 

Foui'ttoor sedan 
Twdkwr sedan 



75.2% 
24 9 



Why did yew thorn# tW* c*r? 



Styling 

Economy 

Size 

From wheel drive 
Handling 



50.4% 
34.7 
17 5 
1&.5 
14,9 



How HKsch did yw pay for your 
Tempo? 

Average SS.IPO 

R^ B d S 7 . 500 -Sll.lM 

HOw much did you pay far your 

Average .... S 9.4S3 

Rung® 57.80051 L320 



Workiiumidiip opinion: 

EkluUkiiL . . . . 51.3% 

G&od . . . 43.3 

Average 4-7 

Poor , , 0.7 

Comfort Opiadtifi, 

From seats 

EncflUem 57 £% 

Good 43.3 

AvidF^gc 3 .5 

Poor . . D.3 

F.cvir nlL: 

Ejict^Luci" 39 2 

Good 51.5 

Average SB 

Poor 0.4 



Had any *nKtoa*cfid uoubJe? 

Yes 54.7% 

N* 45.3 

What type srf irouhLijT 
RuuglVahLflbig auEtiiriaiLc 
ir&jumlsakin . 10 7% 

fclectfttai 12.4 

Fuel mduciLon 12 4 

Air conditioner 102 



OtML-UT repairs 

Ye* 

Nd . . . . 



73.2% 

ZC.S 



Dn.ilor Hffvic* opinion : 

ExcBltanl . 2B4% 

Good 47 .9 

Average 10.G 

Poor 4 7 

Number of vehickr* ewiwd: 

This car only 35-9% 

Two cans . M O 

Three -cars. 14-0 

Four or more tare B.5 

Mai.** of qther ears owned; 

Food 466% 

Mefcuiy . J9 5 

ChevroJea . . . 12.1 

Pomuc 9.2 

Ehaick, . . 6.9 

WouW you buy anochA* Teropu or 
Tope*? 

Ye* 554% 

No 93 

Maybo .. 254 

Would you buy ancabnr FgfdVMpmi- 
ry7 

Ye* Bl„3% 

No 3.2 

Maybe IS.5 

Age ntiirf 1 1 jo t«f lAvnrra: 

15’ 29- years 20.6% 

30-48 yoara 354 

50 plus 43.9 



■ Per^mAges mtgtu no* equ&J 100%. due -jo rounding or msuffickem daia 



Train at Home for One of These 32 Career Opportunities 

SEND FOR FREE CAREER FACTS ABOUT DIPLOMAS OR DEGREES 



If you want more money, 
more security and a better 
way of life, the decision to 
train for a better career 
could be the most Important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 
get a better job This is the 
same kind of training program 
that has been used by nearly 
2,000 American Corporations 
to train their employees.-. 
Union Carbide, Ford, DuPont 
and many others. 

An Ideal Way to Learn 

No newt to change yom dally rou- 
tine or take time from your job or 
family. Learning is easy because 
everything is explained step by 
stop with plenty of drawings, dia- 
grams and pholos~ And like many 
colleges — all these courses use 
"open book” exams that let you 
refer to your texts and apply what 
you have learned if you do have a 
question, your inslructor is as 
dose as your telephone. And ail 
courses include necessary tools, 
instrument and materials ^.what- 
ever you need for your training. 



Could a Career Diploma 
di a Degree Be Worth 
Thousands of Dollars lo You? 

Compare your present salary wilh 
the amourl of money you could be 
making in any ot the careers 
shown below. Training in a trade or 
earning an Associate Degree in 
Specialised Business or in Spe- 
cialized Technology oouM maKe a 
giant difference in your lifetime 
earnings. Bui it's no! the money 
alone... ihink of the security, satis- 
laclion and (he ton of working In a 
job you like. Get more information 
at no costf Check the career you're 
most interested in and mail l he 
coupon today. There's no obliga- 
tion and no salesman wilt calf. 



Mall coupon today for free facts and color brochure. 



Or... 

Get Your Degree 
Without Attending College 

Now without attending class, you 
can get you* degree ki business 
wiah e rnejorin M drifting, Business 
MafiagBmenl, Accounting end 
Finance. Or gel a technical degnee 
in Civil, Mechanical or Eledrical 
EiYfltfieenrtg Technology or Elec- 
tronics Technology, if you already 
have so me coitego or if you have 
worked f\ the field, you may be emn 
tied to advanced standing toward 
your degreo w it 

International Correspondence SctiooJs, D-epi. PBSB3 
ICS CENTER, Scranton, Pennsylvania 1SS15 

Please suftd mo hfeo facts, daidr brochure arid foil intDcmahcn an how I can 
study at home for Ihe career I have chosen, i understand I am under no obliga- 
tion and no saiaatrren will call. CHECK ONE BOX ONLY* 

&USIN155 ASSOCIATE 

□(GHEE FHOGIUrt 5 

□ 8usrntM Haucffncnt 

□ Mar ketng 

□ fhwk* 

U Accaunling: 

nCHttKALUSKIHtl 
Of Gfltt PHOCflUM £ 

D Civil E 

ni" 

□ Ftectficai Ewiri 

□ £fectrmc5 iBchratony 




career diploma PfrcGAAMS 



B Afi □ Compute* 

_ .Witt Sraoces* Rcaormwg 



n Hu* Sdx>o| 

" Aura IVtd kirih.:;. 

Hotei-fiestaur ail I ] Vtoterrtay Asst: Q ' er:>: Swwcmc 

Mtoagsinm! □ Cfeel « Crmputer-Msisbed 

□ Sitfveytog A Mippre 1 Efednaan BoohhesprV 

□ Draflimr □ 5mi£i Bosioess [ : Gtm Hciwir 

□ An Conddinmng 4 Manaflenv&H □ MoJunrr.ie Hapai^ 

Wnwraliw H Eleclmts □ CalEPiflGtJLnWl 

H Ti^I □ BaAkeopiiH| L Uoakinc 

WWife-'roiesI* r ‘1 M^KwreutF 5 □ Brnall u^nl Repait 

CcreervalKe' Repair 

"Thai: ujLrH-t arc rlP*rrfi ty N&dh Anwicm C&TEaponflfflH Shorts ICS, No^lti Am*™* burn- 
sponfengt Schcot' and the Cnmr lor [>s r w S1 l*]*?b ars drwslouol MaibnaJ Edj^iHjn GsMiiix n 
^twv ara tolfMiKd Merr&effi 61 BW Ndlim al Hume &wty Council in W®hlti[iton, fi.C 



BMtE __ 
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hJYf jNltdr 
mailer mp 

ilk* Ld^he i p d 
Jfl ipvImMi... 
id y •- u let- m-p 
iKkimrlr* tduno 
ii p r a l 1 1 l a 1 1 v 
pild rnr.'' 

Qi-ll. Jr, 
Aunt, Calrf. 




H.E 1 MACHINE 
a.cki 

Mwl i tmpC i i»d 
* 1 - with [DiirH. 




IfDuMJ ORN MORE. LIVE SETTER 
Than Ever Belwe in Your Lile 

YXi'II cn^iy >i>-i- ^nri 44 ,i I i'.>4.iniil| 
hcv*iim ie 1 4 -Huff i^irwiny; ttun ii 
hobby - jr-,1 lush-!' 1 i.‘ It4 ,iJc 4 1 Ye*! I 
j^i 1 un enj».i)i?n ihe r.i\^in.iti , i|j wmic, 
Mi r jii-n yfrnir. m nmc^ KjJ 
beiaux; Jfiiu'fl be !he man in demand iiY 
hn evc^frL-i^-.nfl field jdferjnj hjf pay 
j.,-ih4 b\E rrwfila a* juiir l»ll. WFua 
mere l l-u !d you u^k ' 
rrpil It Nil - lin (dn tut 1 :|M tur! 
All Ihis care he yjurs, FAST regiirdlevi 
i.kT n#e. edu^Nun. rttiPWf ph^iciJ hiandi- 
Liifi-. Jub rrLji.:|i.-|iFni ii*J r+' •'! :■ n^j. > tagm 
AT ONCE a 1 you quickly, e^ihv learn 
wCASH EN Qbi -It kiflJ< .-.I 1 li^ki.mjihirij 
h'l-' All k Itttis. Wttiul 

I-lkjI 1 and equupnvenl turret * it\i I he 
ewi m ht r» tmra i; h^nc ■ Larcnic*[ 
ex pert 4 fijidc )wj Lo sirccesi. 

liliElriljJtHt. tiifli LmfvrnnFRC£ 

L. ck L-. m ii h-n:i. Irumucc rt dJuaU :■ iw* 
rifrtiflt, Chj^yiBg tiff mpre rvtwyyfbtrr. 
Vnu, can, Ldo. Coupon hrulm exeiu-ng 
licit if om 1 hr %ch(xfi xpjirawetS hf h‘.J. 
StaCr DrcAftmfM of ftfpcaiuan Approved 
r« Yrtrram Training.. 

LOCK SMITHING INSTITUTE 

Oiv fKftmcai Home Study S^h&oli 
DeftMlCM^.Uittlfl F*|fi N 1.Q7424 



LOCKShlJlHlNG IIVSTJTUTE. fleDE mm 
On 1 . Ttthfllcil Mgm# Study Schwli 
| jEfl# rail*. Hmw Jenav 071U i*t. IUI 

Pla4H »nd FflEE iMusIrilpd bpahlel, '‘Your Op[kjf 
tujiitiefi in Ladum thin. " Plus umnl« lesson 
pipes, 1 tind*JST*nd therf is fin &1il Ration and rep 
sales mar- wiH call. 

Him 



^Fnu prints 

«** I 

Citv/StftU/Zlp I 

U_ p Chvcl hiri jF ! I i|> til a Far Valaran Traininf J 





enjoy your 



Qglpul by 500^a 



*Gy*lom Fil t<^ 

*ny Fkepkitcc 
'Euy 10 insludt. 

No tools rcqtfiTe<l 
*' Tlrt rm oslati ca II y 
conlroNed. woth$ 
SytemaJJ caflfy. 

And best o< all you tfln 



’Soper EHicient 
litartlum stamEe&s 
Boat EiChSngpif- 
"fiea! YaluB 
No exlrh to byy 
'N& dJtnge-roLig 
CreosolB Buildup 
Fireplajte 



\frhiFe saving on yoor ^Ealing bills bctfiu&e 
wiltiHaarth-AidlSl " yOudOfi'Eree^lp.sacrifioe 
you 1 Misplaces appea^aoc^ Cf [Fh- dGhQhi Pf 
reri open Tire to energy efltcionl 
fo r Tree /nform^fjOfi. Wnfe c/ Ca^f. 



Thcrmalita Depl. PM, P.O. Bov &&S 
Brfiitlwoud. Tn. 37027 
Nationwide ToHI Free: 1 90U-431 1953 
N,Y, Orly: 1- BOD- 942- 1935 



MAKE LEARNING FU N 

^■Contymod from papa fl J J 




Hsmw satiySftr*r if on cartridge for the VtC 
Z D and wOF entertain » well ai educate the 
very young, Alphabet nirmbers and car- 
toons are shewn on-screen. Meanwhile, a 
musical background, the Afp/rabef 
adds to the fun. Older children will enjoy 
the counting and drawing games, 

advantage of being up and running the 
instant the computer is turned on. Cas- 
sette software, on the other hand , must 
be loaded into the computer from a cas- 
sette player. Depending on the particu- 
lar program, the loading can take any- 
where from a few seconds to several 
minutes, Disks are quick, but fragile. 

Most fun programs enhance the 
user's interest with some sett of elec- 
tronical ly generated sound or tone 
that's reproduced either from the cas- 
sette player or the TV r s speaker. 

While the marketplace is filled with 
hundreds of educational but fun pro^ 
grams, few are really worth the $20 to 
$60 price. From the best programs, 
we've selected a handful that illustrate 
what's available ter the most popular 
home computers 

Apple Presents Ernie's Quiz, (Apple 

Ine. Disk, $50) is made in conjunction 
with Children's Television Workshop. 
Apple has released a number of fun- 
filled and muppet-filied games for 
young children. All feature multiple 
games per disk, all of them chock full of 
familiar characters. 

One program, called Face-Jt, lets kids 
make hilarious faces by using the pad- 
dle or joystick to choose from combina- 
tions of features. Everything from the 
size of the head to the color of the hair 
can easily be varied by a preschooler, 
making this one of the few fun games 
where no reeding \$ required. This type 

1 2D 



of program is one of the best ways to 
introduce a child to a computer. 

Bumble Games (The Learning Co., 
for Apple Tl. Disk. $39-95) includes the 
concept of a number line and, later, of 
two-dimensional graphing, which can 
be grasped by surprisingly young chil- 
dren if they are introduced to the idea 
gently. This program is an excellent 
example, 

Firstj kids can try simple guessing 
games, for instance, the location of a 
hidden treasure on a map Then, as the 
child's skills progress, the games be- 
come more challenging. By the end of 
the disk, the youngster should be able 
to draw fairly complex shapes by plot- 
ting points an a graph, which the com- 
puter will then automatically connect 
with lines. Bumb/e Is an interesting 
combination of art, education and 
math. 

Beginning Grammar (Texas Instru- 
ments Plug-in cartridge- $24>95) uses 
extensive color, graphic effects and 
sound cues to introduce nouns, verbs, 
pronouns, adjectives, adverbs and 
pro po&iiians/ponj unctions. Each unit 
begins with a definition of the pari of 
speech involved and includes exam- 
ples. 

The required responses and interac- 
tion with the computer start off simply. 

fPlasss rum to page 132) 




Vptatar fory Builder tape* are from Radio 

Shack for I ts Color Computer. They u» cas- 
settes which contain both a computer pro- 
gram and recorded speech. Once the pro- 
gram Is running, the computer controls the 
voice narration. Screens above represent 
some of the easyrtoJoNow text and graph- 
ics that make this program a standout. 
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Wish your friends a Merry Christmas 
with a gift subscription to 

Popular 

Mechanics 

the do-it-yourself magazine that’s fun 
and saves you money, too! 





Sp ecial gift p ri ce: 

Each one year gift 
subscription 

97 

(save 52,00 
on each gift 
you give) 



To take advantage of this Special 
Christmas rate, fill in and enclose 
payment in the postage- paid envelope 
today. Or, f ill in and dip out the 
coupon below and mail it to: 

Popular Mechanics 
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PROGRAMS THAT MAKE LEARNING FUN 



fCwitiiTEiwi from page J22I 

pie Enc 8 Disk $50} is another offering 
from Apple's line of the Children's 
Television Workshop series. This disk 
features a game called Animal Quiz. 
The Apple's low-resolution graphics 
present a series of hidden animals that 
have to be identified by the child. 

First r the screen is filled with video 
confetti, which slowly begins to clear to 
a recognisable image. When the child 
knows what the hidden picture is. he 
hits the computer's escape key. 

If the guess is right (either typed in 
by the child or a helpful adult), the 
screen will clear to show the complete 
picture. If wrong, the gradual clearing 
process continues- Cute comments 
(read out loud by an adult) enliven the 
guessing. 

Stfckyheur ABC (Xerox Corp., for 
Apple II. Disk- £39.95) has the best 
graphics weVe over seen in children's 
software. Part of a new series of soft- 
ware featuring Sticky bear, this disk will 
make learning the ABCs as much fun as 
any story time. 




Moth Hurdler [top | Js part of the Educatkm- 
jitape for on the v»C 20, 
An animated ruiner helps the child Iwn 
different mathematical concept!. Early 
Learning Fun 1 5 a plugin cartridge made for 
the TkWtA [bottom J, It will teach children 
everything from shapes and colon to Jmi 
having fun with cartoons. 

StLckybear will show you many ob- 
jects, all beginning with the letter a 
child presses on the keyboard. Each let' 
ter has more than one picture associat- 
ed with it r so the game doesn't become 
boring oven if the same key is pressed 
several times. The Stickybear package 
also comains a high-quality storybook 
with a sturdy binding and a poster for 
the computer room wall. All in all,, 
Stickybear is certain to make friends 
with your own preschooler - 



— y&T ^ 




Delta Drawing |top] is a language simitar to 
Logo but eailer. H i ipedfkaJJy designed so 
that children can draw complex shapes on 
the Apple IF computer. Goff C/assik [bottom [ 
it a cassette program for the Atari machi nes 
which will teach older children the concepts 
of distance, measurement and angles. The 
program uses a video golf CSUHft 

States and Capitals {Atari. Program 
cassette. $14.95) is a program in which 
a child tries to fill in the map of the 
United States. The game starts by dis- 
playing the outline of the country. 

The computer randomly selects the 
outline of a state and pieces it in its 
proper geographic location on the map. 
The location of the capital is repre- 
sented by a dot within the outline- The 
player must provide the name of the 
state and its capital. If the answers are 
correct, the outline is filled in and the 
computer randomly selects another 
state outline. If the player doesn't know 
the correct answers, they are displayed 
on the screen. The computer then 
selects another state outline. 

Home Baby Sitter (Commodore, for 
VIC 20. Plug-in cartridge. $29.95) is an 
introduction to letters, numbers and 
Funny- face cartooning. 

In one mode, the whole alphabet is 
placed on the screen block by block to 
the accompaniment of the Alphabet 
Song. In the second mode, there's num- 
ber practice as high as 20. involving 
counting and identification. The third 
mode is a fun break — drawing funny 
faces in color. The action is fast and the 
musical tones simple and cute, intend- 
ed to both entertain and hold the atten- 
tion of the very young. 

Vocabulary Builder (Radio Shack. 
Voice and program cassette. $9) in- 



cludes two cassettes which use pic- 
tures, text and recorded speech and 
sound effects to build a child's vocabu- 
lary. One tape is Words About Things. 
The other is Words That Act, 

The computer interactively controls 
the tape recorder in response to the TV 
screen display and the child's answers, 
A correct answer moves the child on to 
the next question. Wrong answers are 
beeped and restated. The required 
response varies. Sometimes, it's press- 
ing the correct number key. At other 
times, the connect word must be typed 
in. The taped narrator, who is heard 
through the TV's speaker, expands on 
each screen question and responds to 
the child's input. This is a delightful, 
well thought-out and well-done pack- 
age. 

Ator the ABC Gator (Timex, for 
TimoKi'' Sinclair 1000. Cassette program 
tape. £12.95) is an action program 
intended to introduce the young and 
very young to the computer. The object 
is to get a small alligator to gobble a 
letter by pressing the right key. For the 
more skilled player, them's a swamp 
game in which the gator works its way 
through a maze to get back to its home. 
To make things easier for the very 
young, the trail in the swamp is marked 
by connecting lines between the letters . 
This is an all- fun game. There's no pres- 
sure, no beeps, boops or other sounds 
to indicate error. The child simply keeps 
trying until the gator chomps the letter. 

Moptown (Apple Computer Inc. 
Disk. $50) has citizens who are combi- 
nations of short or tall, fat or thin, red or 
blue- It's up to the player to decide who 
is who. Through a number of entertain- 
ing games with cute graphics, the chUd 
is introduced to deductive reasoning. 

The first games are the easiest . The 
player decides which Moptown citizen 
is different from others on the screen. 
Then, the keyboard is used to maka dif- 
ferent ones exactly the same as the oth- 
ers in all respects. Finally, regular 
parades of creatures are shown. It's up 
to the child to deduce the hidden rule 
end figure out what the last character 
in line should look like. For children 
already in primary grades, it's the 
best introductory software for the Apple. 

Educational Recreational II {Creative 
Software, for Commodore VIC 20- Cas- 
sette program tape. £22) is a combina- 
tion package that includes an educa- 
tional game called Math Hurdler and an 
escape game called Monster Maze. 

Math Hurdler is for practice in addi- 
tion, subtraction, multiplication and di- 
vision at three user-selected levels of 
difficulty. On the screen, a simple arith^ 
made problem is displayed while a run- 
ner starts a hurdle race. The hurdles 
represent the math problem. If the 
player keys the correct answer before 
the runner reaches the hurdle, the run- 
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ner Leaps aver the hurdle. If the answer 
is incorrect, or too late, the runner 
crashes into the hurdle, then gets up 
and resumes the race. The user can 
change an answer up until the time the 
runner reaches the hurdle. 

It r s a high-pressure game that builds 
quick linking and reflates. But if you 
relax for a moment, crash. 

Early Learning Fun (Texas instru- 
ments- Plug-in cartridge. £24 95) gets 
to the nitty-gritty of early childhood 
education. It teaches numbers, shapes, 
sorting and the alphabet. 

Some of the work pushes the child to 
think a little harder. In the sorting unit, 
the child must pick the odd-man-out 
from shapes, color and anamal/vegeta- 
ble. In the alphabet, the child must 
match a specific object to a displayed 
Letter by matching the first Letter of the 
objects name to the display. Early 
Learning Fun Is a powerful early child- 
hood program with excellent graphics, 
color and electronic sound effects. 

Delta Drawing (Spinnaker Software 
for Apple II computer. Disk- $49-651 Is 
a computer language with some simr 
Laricy to the popular Logo language. But 
Delta Drawing is only graphics-orient- 
ed and enables even very young chil- 
dren to draw complex shapes and pic- 
tures On the Apple's screen. In its easi- 
est mode, the program draws lines and 
colors in shapes in response to simple 
one- key commands. In this mode, it's 
Like an electronic paintbox. 

Then it J h remember tho shapes 
already drawn and will redraw them on 
command. In this way r simple pro- 
grams are formed. And older children 
will enjoy programming shapes as sub- 
routines in larger pictures. 

Golf Classic (Bdufun Div- of Millikan 
Publishing Co., for Atari, Cassette pro- 
gram tape, $22) is a regulation golf 
course On your TV, with 1 A holes, water 
hazards, sand traps and out of bounds. 
The screen shows a unit of stroke, a 
compass and the position of the ball. 

The player estimates how hard to hit 
the ball (number of smokes or units) 
and the direction In degrees (the 
angle). The screen shows the track of 
the ball and where il lands — on the 
green, in water, in sand or somewhere 
out of bounds off the screen, Each com- 
pleted hole brings up a different layout 
for the next hole. Scoring is done man- 
ually on a card, just like you would on a 
real golf course. Golf Classic is espe- 
dally good ai teaching Older youngsters 
how io estimate distance, units and 
direction- 

While a computer can be of great 
worth to an adull, it can be even more 
important to a child. It can he a tireless 
teacher as wed as an ever-ready-tchpSay 
friend. If you already have a youngster 
in your home, maybe you should con- 
sider adopting a computer. PM 
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MUST LIQUIDATE 

AT BIG SAVINGS TO YOU! 

3 -speed Horizontal & vertical 

6" BAND SAW 

Cuts steel, iron, copper, wood, plastic! 



mrrffflr MCT0 * y PCWFECT L1 



Cute metal up to 
4W" round, up to 
A" x 5*" rectangular! 

Beg and rugged with power 
to Alias ?h rough si eel up to 
thick I Use it tor any 
shape stock: fist, snunry. 
bar, channel. tuba, etc. Use 
it to sew lumber plastic 
and soft metals with che 
proper sow binds. A jian 
tfeid 1/2" blade, 64Vi'* 
lo^ny . i* included The blade 
rides on 2 big handwheels. 

For horizontal colt, vise lock 
work in po^itrem and walk 
away. An automatic shutoff 
turns michins off when Cut 
is done A tension control 
spring Bd justsqyicklY In li.;ed 
blade at proper speed for beat 
cutting. 

■ 1 * 2 hp 1 7 2$ *&rn motor 

• rg f lug Ini IlfiV puUn-t 
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rigidity at bUlrfe 

90 Day Parts Warranty 



499 



00 



Operate* unattended! 
Automatically 
shuts off when 
cut is cufupleted! 
Saves you valuable 
work time arui effort! 



Converts 
quickly to 
vertical 
saw with 
cutting 
shelf! 



value! 
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Card Booster Cables: 

The product that proves there is 
life after death. 





Protect younseli against the 
curw of a dead battery Make 
Carol Booster Cables a per- 
manent part of your vehicle's 
emergency kit Just like your 
spare tire and flashlight 
Carol Tangle-Proof* Cables 
come with sure-star! instruc- 
tions in lengths up to 25'. 

Don't be caught dead 
without them. 



Ask for Carol 



automo- 
tive and elec- 
trical products 
at retail stores 
everywhere. 



Card Cabi» C^^pany. Riwturtiw. W 02B62 
Lea Angnlcr.CA StO-ba, Mrtftaa, OniarioMSL JV3. 



The light switch that turns off burglars. 



Replace your ordinary light 
switches with hirst Alert Auto- 
matic Light Controls. They’ll turn 
your lights on and off at pre set 
times. Control inside lights or out- 
side lights. So your house never 
looks empty. And your family never 
comes home to a pitch blank house. 

()uartz dock und one -touch 
dimmer are built-in to the 
Automatic Light Control, from 
First Alert, 

First Alert 
AUTOMATIC 
LIGHT CONTROL, 




SPACE-AGE CR OSSB OWS 

fCtonUnuotf from jra.q& $ 2 } 

mounting the prod on the stock and 
aligning it. Mast are held in special fit- 
tings tightened with Allen screws. 

Allan screws for mounting the prod? 
These are the least of the modem inno- 
vations- The prods themselves are often 
made of composites such as graphite 
fibers in resin, which is lighter and 
springier than steel. 

The hot new combination is a com- 
posite materia] prod with pullers for a 
compound stringing arrangement 
(makes the string last longer, drives the 
bolt faster, and is easier to pull back), 
and a polypropylene stock. Others have 
skeleton stocks made of aluminum. One 
design r the Commando, bends in the 
middle to operate cocking levers. 

Most of the compound bows come 
prestrung, but others we tried required 
stringing after the prod was mounted 
on The stock. 

Stringing the bow requires that the 
prod be bent while the loops in the 
string are hooked over the ends. The 
easy way with most straight bows is to 
have two stout fellows push down on 
the ends of the prod while you slip the 
loop over the and of the prod. 

Scopes and sights 

Telescopic sights intended for rifles 
are turning up on crossbows with 
increasing frequency. While they give a 
fine and precise view of the target., the 
4X scope we tried on the Hank Roberts 
Magnum turned out to be more of a 
hindrance than a help. 

Careful shooting from about 30 yards 
produced five-shot groups about 5 
inches in diameter. The 4X scope has a 
relatively small field of view at that 
range, and its quarter-minute click 
adjustments are of questionable value, 
A quarter-minute dick moves a rifle 
bullet V* inch at 100 yards and so would 
move the point of impact for the bow at 
30 yards less than VWinch. What might 
work a lot better would be a IX or 2X 
pistol scope. An adjustable mounting 
ramp could give the coarser adjust- 
ments required to center the bolts on 
the target. 

Many of the sights supplied with the 
bows worked very well. The best were 
the open rear sights with a vertical 
front post. 

Some form of cocking mechanism 
adds greatly to both the fun and utility 
of any crossbow, Hand cocking is not 
only hard on unhardened hands, it 
affects the accuracy of your shooting. 
Hand cocking, with the crossbow held 
upright by a foot stirrup or shore bipod, 
is a bend-ovar-and-pull-back operation. 
You grasp the string with both hands 
and pull it back until it latches. It’s 
about as difficult as picking up a 50- 
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pound carton by a string around it that 
cuts into your fingers. With a 150- 
pound prod, that's not easy and with 
some it's virtually impossible. 

Compound bows with pulleys on 
their strings make cocking easier by 
giving you the advantage of block-and- 
tackle leverage while drawing the 
string. The farther you pull back the 
string, the easier it becomes. 

Besides being difficult, hand cocking 
some bows gets the string a little off 
center. This can reduce accuracy. 

From ancient times, crossbow cock- 
ing devices have helped solve both 
problems. A modem version of the 
goat's foot lever does the job on many 
Barnett bows This is an aluminum rod 
a little more than a foot long with an 
attached arm to push the string back 
until it latches. A lever greatly reduces 
the effort required and can be a neces- 
sity on bows with 1 SO-pound prods. Ii 
hooks over two Alien screws on the 
frame of the how with its arm bearing 
on the string. Pulling up and back on 
the lever pushes the string back until it 
latches- The twin arms of the goat's 
fool that bear on the string distribute 
cocking force equally, so the string is 
centered for increased accuracy. 

One bow, the Barnett Commando, 
cocks with a system of built-in levers 
when you break it in the middle ilka a 
double-barrel shotgun. 

Selecting a crossbow 

Some stores that sell crossbows have 
ranges where you can shoot them If 
possible, find one of these in your area 
so you can try several types and discov- 
er which is the best for you. 

The bows we thought the most fun to 
shoot might, or might not, make the 
best choices for big game hunting We 
were looking for accuracy and convex 
nience in a sport bow- Faced with a 
large bear, one of the less pleasant, but 
perhaps more powerful, bows would 
have a very real appeal. 

The two pistol crossbows, the Bar’ 
nett Imp and Trident, are amusing toys 
and fine for target shooting or, perhaps, 
very smell game taken at ranges of 1 0 
yards or less. M 



SOURCES— c ROSS BOWS 

Diluti lot. 2021 Ashland Bd . Columbia, S.C 
29210. 

Samec Lnc&maajQaal Inc., Box 924, Orfi nsa.. Fin. 
3355ft 

Dmimwfc Mfg. Cg Ltd- lAstra Oera Archeryl*. S43 
Timothy SL , Nnwmaikrt, Qy*-, L3Y 1FU- 
IA&M EftLOtpnsia Hoi 445. Island E,ak». Ul 
60042 

Mam a Arefawy Lac., ftOUL* 5, Bom 127, Walla Walla, 
Wash 99632. 

fton Fnarsnn Ar^hnry Inc., CksK 7465. Pm® Bhiff. Ark 
?1GII 

Precision Shotting- bqujpniunt iFSEI 2550 14th Aw* 
Tucnv fksii 85706- 

Hajik Oiv, OL™ Industries Inc.. 410 Sourth 

Sunset St., LbUgmanL, Coin. BD5QI. 

For more information on hunting oppociumims. writ* 
National Crossbow Humers Assn , 2132 T.lt. 237. 
JarnmorriJlfl. Qhn 44340 




The Lincoln AC/DC- 



Professional results at a do-it-yourself price. 





Bsp brother to the AC-2 25-S. Easy 
to use. Easy to afford. The ideal welding 
tool for fabricating, maintenance, 
farm repair and construct ion, piping 
and hard surfacing. 

Gives you the choice of DC or AC 
and runs on single phase 230 volt 
power. Great for code quality welding 
with Fleet weld" 5 P. Easier welding 
In all positions. Low range sta- 
bility for thin metal where a 
smooth arc Is essential. Ideal 
for Stainweld? low hydrogen. 



non-ferrous and many other electrodes. 

Standard features include In pot plug 
and receptacle, electrode holder, work 

clamp and cable. Pius a fiee '-"Weldor's 
Guide" with Illustrated instruc- 
tion a and tips !o better welding. 

Look for your Lincoln Distrib- 
utor in the Yellow Pages undet 
Welding Equipment. Or write; The 
Lincoln Electric Company, 
Cleveland, Ohio 44117, 
Canada, France and 
Australia. 



LINCOLN 

ELECTRIC 



Simply Beautiful... 

. . . Beautifully Efficient! 

Discover spacious Sotar Living by SUN 
SYSTEM— "The Architect's Choice*, irs 
The energy-efficient alternative to a con- 
ventional room extension. Cut your heating 
bills and get the most for your remodeling 
dollar with a SUN SYSTEM Prefabricated 
Solar Greenhouse. 

Send for our catalog NOW and add space, 
charm and value to your home. 

Nationwide Displaying Paqlar Watwotk 



soflisssfEiniEr 

PREFABRICATED 

SOLAR GREENHOUSES 



• 100% Thermally Broken 

• Insulated, Tempered 
and Laminated glass 

• Complete Shading 
System 

* Heaviest Gauge 
Extrusion 

• Quick and Easy to Install 

• Pre-Cut 

• Pre-Drilled 

• Pre-Aligned 

Here's 5100 Please send fn® yournaw 
cek?r cglnlog and puce list. 

H 



ADDRESS . 
CfTY 



_STAtl 



-ZIP, 



Clip and mail la: 

SUN SYSTEM Prefobflcated 
Sofcor Greenh-aus^ ina 
6Q PM Vanderbilt Moto* Parkway 
CammacK N*w VorK 41725 
Phdn*: 509-645-450* NY' S4fr£43-776* 
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Build An 
Heirloom Cradle 

BY WARREN H. GILES 



MJI y daughter was expecting her 
■VI first child when 1 rashly offered 
to make a crariltj for the baby similar to 
one that had been in our family for 
many years. I visited several museums 
until I located a cradle that had the 
dovetailed construction I wanted to 
reproduce. Using it as a basis. 1 made 
plans combining the best features of ail 
the cradles that 1 inspected, 

For many years, Fd been saving 
some wide pieces of rough-sawn east- 
ern white pine. I planed them to the fol- 
lowing thicknesses : ^ in for the sides 



and ends; f /u in, for the rockers, stretch- 
er and bottom; 5 As m. for the hood. Vou 
could use 1-in, planed commercial lum- 
ber as is for the thicker parts, and 
planed stock for the thinner ones. The 
native pine that T selected was used in 
the original cradles, but cherry, walnut 
or other native woods also were used 
by colonial craftsmen. 

The next step is to make full-sized 
patterns on cardboard or kraft paper. 
Use the patterns on the following page 
as a guide. Cut onlv the sides, foot and 
head ends at this time. The patterns for 



the pieces containing curved cuts are 
placed on a grid. First, draw a grid of 
1 -in. squares on the pattern paper. 
Then use a sharp pencil aided by a 

straightedge to draw the straight tines 
of each part. Sketch in the contoured 
lines. 

Next, lay the pHitemg on the lumber, 
con side ring the direction of the grain 
and interesting me dungs. 1 had to glue 
up lumber for tire bead end with car 
penier's glue, Then I planed the glue 
line and sanded the piece with SOgrU 
abrasive. 

I used a dovetaal saw and wood chis- 
els to make the dovetail joints. First, I 
laid out a practice set of dovetails on 
stock the same thickness as the cradle 
stock. The procedure I used follows: 
Determine the number of pins needed, 

I used a 2-in. on-center spacing, but 
adjusted this enough to have one pin at 
the top and another at the bottom of 

(Floaso turn to pigu 132} 
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New low price! Immediate delivery! Super-sensational gifts! 

Show Your Team Spirit... 
Toast Your Team... 



with These Official National Football League Collector Treasures 





Ydut E-dvoriU; NfL 
Tuam Name dihJ 

tm EachlKm. 



FREE! 



Order at once and we It 
include this beautiful 
embroidered keyring. - 
with your team s name. 



Special! 

They’re Elegant— They're Different— 
They're Usdul ANYWHERE! 



THE TAN KARD LAMP 

The base is m perieci 
ceramic tankard mug. 
Tan lampshade, with at- 
tractive edge-trim Cany 
lamp by tankard hartdk; 
—goes anywhere! 
$31.99 



THE TEAM TANKARD 

Beer at halftime? It never lasted so good. 
Thi? collector’ s treasure tankard holds 20 
ounces, A beautiful replica of an old 
fashioned tankard 

* decorated with 22 -karat fold 

* colorful team name and emblem on each 
tankard 

■ guaranteed fiTst quality 
i The only tankard authorized by the NFL 

* A FABULOUS GIFT IDEA 

Tankard, (Item #11020] $16.99 



THE TEAM PLAQUE 

Won’t this took perfect on the wall of the 
den or office? Made of solid northern pine, 
your plaque is walnut color, richly screened 
in your team’s cotor*. Ready to hang or 
display on the shelf. 

* IQ^e x 13 Inches 

* hand -finished edges 

* your choice of team name & emblem 

* rfre only plaque authorized by she NFL 

* A FABULOUS GIFT IDEA 

Plaque, (Item #11010) $13.99 



THE TEAM MUG 

Have She gang over tor coffee or hot 
chpcobte, served Ln these handsome over- 
size mugs. They're real con versation piece* 
Each mug hdds. a full 1 1 ounces. Good- 
looking cream color. 

- decorated with 22 karat gold 

p cotorful team name and emblem on each 

mug 

m guaranteed first qualify 
p the only mug authorized by the NFL 

- A FABULOUS GIFT IDEA 

Set oE tour mugs, litem # 1 1015i $24 P 99 



OFFICIAL NFL TOTE 
BAG 

Tough, roomy, and 
wBter-repdknt, this 
good -locking tote bag 
can hold an astonishing 
amount of “stuff." Use it 
for sports, or tor travel. 
$18.99 lUnr Jl JfflSh 



WE SHIP S0% OF ORDERS WITHIN 24 HOURS 

CHARGE CARD Orders— Call TOLL FREE 

J 1 800-438-3W0_ 

or send check or money order tq : 

Berkshire Enterpriser Ltd., 2B38 Interstate 85 South. Charlottes NC 2&208 

p| ease indicate payment method 



R7821 



QTY 


ITEM 


TEAM 


PRICE 


TOTAL 










































1 


19999 KevEInq 




FREE 


1 — 


add S3. 15 per (rilal cmkr tor shipprig 


53.15 


TOTAL ORDER 

NC lAKkriB add 4% «le» »* 





□ check or money order enclosed 

□ bill to 

□ VISA □ MasterCard Q AmEx 
card no. — - expires _ 

signature 

Name 

Address — 

State 



Buy with Confidence! 

100% MONEYBACK GUARANTEE 

Berkshire Enterprises, Ltd., gives you an 
uncondiftonaJ guarantee gn any and every 
official NFL item you acquire through us. If 
for any reason you decide not to keep i L 
return it Eqr a 100% refund. 




PATRIOTS 


MLS 


JETS 


STtfUTCS f 


COLTS 


1 DOI-PHIN* 1 BHQWfVS 1 rtf.NGA|_S 1 CNffTS 


OttftS 


BRONCOS 1 StAHAWiifi 


! RAqifrlHS 1 CHAAGtfiS 
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HEIRLOO M CRAD LE 

(CvmrtvtKi fftufl juw jJtfl 

&ach joint. Lay out cha practice board 
for the pins first. Than, use the other 
hoard as a gauge to determine the 
depth of the pins. Make a light pencil 
Iii>fl on both sides of the board to indi- 
cate this. 

Use dividers set to measure the cen- 
ters for the pins Mark al] pin centers in 
on both sides of the board. Use a try 
square to extend these marks into cen- 
terlines. 

1 made the pins V* in. wide on the 
inside and tapered them to l A* in. on 
the outside. I worked from the 
centerlines with dividers to deter- 
mine the width of the pins on both 
sides of the wood. Then I pencil- 
ed in the pin outlines on both sides 
and board ends r using a try square 
and straightedge. 

Cutting the dovetails 

Before you cut the pinSj make sure 
that your tools are truly sharp. Then put 
the board in the vise, the end with the 
ping upward. Cut the edge of the pins 
with the dovetail saw. Then lay the 
board on the bench and cqt between 
the pins, using wide wood chisels. Cut 
both sides toward the center. 



Lay out the tails by placing a practice 
hoard (that represents the cradle side) 
on the bench and holding the piece with 
pins on it in a vertical position. Outline 
the pins carefully with a sharp pencil. 
Straighten the tracings with the aid of a 
straightedge. Then cut the tails with a 
dovetail saw and chisel. After, you cut 
these out. try fitting the parts together. 
A tight fit is better than a loose one. 

A sharp pocket-knife or a fine rasp 




can be used, to remove the extra wood, 
a little at a time. Once you have a prac- 
tice set of dovetails that suits you. pro- 
ceed with the cradle. There are only 
nine pins on each side of the head, six 
pins on each side of the foot and one on 
each side of the hood front. The top and 
bottom pins at each end of the joints are 
actually only part of a pin. 

Making the handholes 

You can make the handholes in the 
sides by boring two l-in.-dia. boles end 
connecting them with a decorative cut. 
Assemble the sides and ends dry r in 
order to take final measurements for 
the bottom and hood front. Set a sliding 
T- bevel on the inside of the assembly to 
determine the angle for the bottom. Cut 
the bottom to size. 

Round the top edges and handhole 
edges with a %-Ln. rounding-over bit in 
a router. Don't extend these cuts into 
the dovetailed comers. Round the cor- 
ners by hand after assembly. Cut tha 
front of the hood to fit properly 
between the sides. Then cut the single 
pin in the center of each end. and cut 
the matching tails in the sides. Assem- 
ble parts with glue. 

To ensure uniform rockers, begin by 
drawing only half of the pattern on stiff 
paper. Fold the paper and cut it so that 







’ram} 






Not So Basic Teaming, 

Most starter train sets come with a train and some tracks, The basics, 

Ltonelk new Commando Assault Train comes with a tot mom. Like a color- 
ful play mat, an army of soldiers and even a loading station, And white 
some trains are small, Lionel^ larger scale trains are made to stand 
up to curious hands and stimulate a child imagination, 

So, when you're looking for a really special* present for your 
kids this holiday season, took into Lionel trains. They'Ve more than just a 
toy They’re a tradition. 

j^sLIONEL 
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a full rocker is revealed when the paper 
is unfolded. Cut out both rockers at the 
same time on the band saw, by piggy- 
backing The wood blanks and nailing 
them together through the waste. 

Cut i he template for the stretcher in 
a manner simitar to ihe rocker tem- 
plate Cut dadoes 5 /* in. into the rockers 
to accept the ends of the stretcher. Ease 
the cradle sides where they cams in 
contact with the rockers. Assemble the 
rockers and stretcher to the cradle, 
□sing lVHn. No. 1U flathead screws 
and glue. Use two screws in each rocker 
and three in the stretcher. Coumerbore 
and plug the screwholes. 

Cu: out the top of the hood. Tempo- 
rarily nail it in place. Measure and cut 
the side pieces, being sure to obtain the 
cornea angle. Round the outside edges 
with sandpaper and assemble the hood 
with glue and fine J /i-in. brads set and 
covered with wood filler. 

Sanding and finishing 

After cleaning off pend! marks and 
surface dirt with a solvent cleaner such 
as Cleanwoode, hand-sand the cradle 
and finish, I stained the wood cherry, 
■and applied two coats of Transparent 
WaierlOK and one of Antique Satin 
Waterloo. Upholstery foam 2 m_ thick 
covered with a plastic shower curtain 
makes a good pad for the cradle. IW 
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interstate Battery, mo matter wnat you want to start we ve got a dependable, hot -tilin', heavy- 
duty battery that'll get you cranWn in even the worst temperatures. And il you need service 
anywhere, we have over 94,000 dealers ail across America to help you. 

Whether you want a auto, truck, farm, boat or motorcycle battery, get the best battery going 
by seeing your Interstate Battery dealer . . .there's one near you. 



Interests Battery System of America, Inc., Dallas, Texas 75243 



ATE 



INTER 



BATTERIES 



. If our battery can 
make this big Cat pun; we 
can make your little Lynx growl. 








HOSE ’OUTLET 



MADE BY 
Famous 



TWIN CYLINDER 
COMPRESSOR 

K PRESSURE 
SWITCH 



ASHE SAFETY 
VALVE 



FACTORY NEW. . FACTORY PERFECT CO MMERCIAL 

AnCOMWSSORS&AIRlB 

at far below dealer m 



rUow YOU can buy the best selling 5 H P. Air 
Compressor in the country at an incredibly 
low LIQUIDATION price! 

This HEAVY DUTY workhorse of a compressor is perfeci for 
running PAINT SPRAY GUNS, GREASE GUNS, 
POLISHERS, STAPLERS, SANDERS, IMPACT WRENCHES, 



5 HP, MOTOR 



CERTIFIED 
STEEL TANK 



AIR HAMMERS, DRILLS, TIRE CHANGERS or almost any 
labor saving pneumatic tool! And, because it was designed 
for COMMERCIAL applications, it has plenty of capacity to 
power many tools Simultaneously. Depending, of course, 
on the air requirements of each tool 
Don't confuse this model witti cheaply made imported or 
promotional compressors sold elsewhere! This is a TOP 
OF THE LINE compressor made in the U.S.A. by 
CAMPBELL HAUSFELD. They have been one ol the 
WORLD'S LARGEST manufacturers of quality air comp res- 
sors for aver 43 years I Each unit comes with a manufac- 
turer's t YEAR WARRANTY backed by over 300 SERVICE 
CENTERS NATIONWIDE! 



Perfect for: 



HOME WORKSHOPS 
FARM or RANCH 
GAS STATIONS 
BODY SHOPS 
SMALL FACTORIES 
MAINTENANCE 
OPERATIONS 
GARAGES 

ASME 

RATED TANK 



A 1 



MODEL VT-55S7 

HEAVY 

DUTY 

COMMERCIAL 

5H.P. 
60 GAL 

Made in U.Si. 



INSPECTION 

PORT 



Our buyers have been searching for a really good compres- 
sor liquidation for many years. Finally, after six months ol 

r_. J .fall.-. ■ piB A ilW-IVNLJ 

npn 

BELOW DEALER COST and at a savings of U| 



negotiations m a coni 

JfUHD MEW CAMPBE LI 



SPECIFICATIONS: 



Ct>me$ with: 

1 YEAfl 
WARRANTY 



moisture DRAIN 



B red this LIMITED QUANTITY of 
L HAUSFELD compressors. Priced 



this is truly a tare bargain Be sura and 
order right away) 



Qt up to 5600 00, 
call or mall your 



5 HP 

230 VOLT, IS AMP 
TWIN CYLINDER 
m mi 

Atft DELIVERY 
APCMffj 40AQ 
PSI — 1 1 M * 

IK# MM 

PRESSURE 



ASME RATED 60 
GALLON TANK (mrt.) 
REGULATOR 
WITH GAUGE 
15* HOSE 

METAL TIRE CHUCK 
LENGTH ZBfcT WIDTH 
RH* HEIGHT 71 W* 
SHIPPING Wl 3JQHb 



Compare up to 1200* 



OUT THEY GO FOR 0HLY 



Plus 
$40 00 
for Shipping 
$, Handling 






m 



AIR NfTClEI {Reversible) 

V Squlit (hvt— 75 1- 16 Wrqut 



AIR DRILL 
SANDER 

Vtjfwis 



i Weight anty 45 1*4 



w JSSS> 3 /aH.P. 3GAL COMPRESSOR 

UerMtite arKL PORTABLE this fOwirlul 
unit makes quick m3 A of spraying, 
parting, caulking, Inflating and 
many alher jobs! 

MAX PRESSURE: 100 
Alfl DaiVEflY; (WW) 2 ?£-0 
... VOLT: KOsinshJ phase— 

, w h . r Oilless twin eylinfler. 

1 Comes with 1 5‘ air hose, line 
cimck. regulalor and pauj es 



at •300“ 

330 



mm 



*15 00 



IIQUIDATION 

■■aafeMM BUREAU, INC 

knHurw v n«4uc<f 

344I1 H. 35lh AVE. PWDE Nl J . At Ml 7 



E CREDIT CARD CUSTOMERS 

VISA /MASTERCARD 

ORDER TOLL FREE 1-800-992-0887 

Purchasing Aggnie for. . GOVERNMENT AGENCIES, Contractors. 
Factories. BlC. CALL FOR OUANTITV DISCOUNTS. 



UQUIDAH0H BUREAU, K D®P*- 

3602 N. 35th AVE. P PHOENIX, AZ. 85017 

Se nd s h.p. sa gal. compressor! sj ta- ssaa oo eara fH«s s*o oo hch lor 

sHi“pj>hrvg and handling. 

ft H 3 GAL PORTABLE COMPRE SSDfH Si Kt SI 99.00 each plus *1 5 00 

sach lor shipping aid damning 

WA m*jn wnptCH^ M ft PUItREff £| si 39.H0 *a 

Wfl . MJLL>'UHDER[JLr« 3* SB El MR RlYETERilJ Sffltl 

.RAHOOHgHtnuaUDE^i^ 3S DOU 
- u JVTTEl^' , miOkL£AHDtrMS^.. 39 Mm 



-HIGH SPEED GMHDEtySh*' » OOaa 
HIGH IMPACT Wei 



Add sa.og fur wtfiairtoo! ordered lorstiwrigand handling . 
□ Find cteckor hdwy order fnejcsed lAZ Acs add 5*. TaK|> 

CHAflGEMV nVW □ MASTERCARD fcpfl # 

NAME 

A£WRFSS_. 

ffft. 



—STATE _ 



PHOflE_ 



Pmm not.O.D a - Orders aectpl&d m 
Cwtfnefltf U E ONLY r AJhw 3 n A wtfkj Ipr fehrtry IP personal lod ? 1c a wwks 








DRIVING TOYOTAS 

(Can(imi9cS pagfr UfiJ 1 

the SR5 retains last Year's Corolla floor- 
pan. wheelbase and suspension sys- 
tem. It uses MacPharson struts fore and 
a four-link live axle with coil springs 
aft. Bath ends have antiroll bars, This is 
basical! Y 1 BBS's optional SRS handling 
package in that it includes the alloy 
wheels, wider liras and sriffsr suspen- 
sion calibrations. 

The engine for the SR6 Sport Is tha 
same 70-hp, 1.6 obc angina you get in 
Corolla sedans. Though the 5R5 is 
about 100 pounds heavier than the fwd 
four- door, it does have hatter accelera- 
tion, thanks to lower transmission and 
final-drive ratios. These lower ratios 
mean a slight drop in fuel economy 
(EPA estimates 31/41). 

Tha SR5 Sport Lift hack comes only 
with the five-speed gearbox, while the 
coupe is available with either manual or 
automatic transmission. The 5R5 auto- 
matic is a four-speed unit with oyer- 
driva high fO .608:1 ) and computer-con- 
trolled lockups in the top three ranges. 
This automatic comas with a switch 
that lets the driver choose any of three 
shift-point settings — economy, nor- 
mal or power. Those, with the aid of 
the computer, choose optimum shift 
points for the mode selected. Frankly, f 



couldn't feel any difference in accelera- 
tion no matter which mode I chose. 

An optional sport seat for the SR5 not 
only has knee and lumbar adjustments, 
but settings for the wings. I liked the 
adjustability, but felt the seat bottom 
sloped radically toward the rear— too 
much like sitting in a barrel, 




Transversely mounled, 1 Belter diesel In th* 
Corolla dellven 56 bp and up to 60 mpg. 
CarmyT turbocharged diesel has 73 hp. 



New to the Canny line is the same 
optional 1.0 -liter diesel as in the Corol- 
la, but in the Gantry it's turbocharged. 
Toyota engineered end manufactures 
the turbocharger Ervbou&e It boosts 
power from 56 to 73 hp at 4,500 rpm, 
making the car acceptably lively. The 
new turbo diesel Cemry is available 



only with a five-speed manual trans- 
mission, 

The boxy Tercel wagon now boasts 
two-wheel drive as well as 4x4. This 
move not only makes the Tercel wagon 
less expensive, but gives it slightly 
more cargo-deck capacity. 

The J 34 Celica's main change centers 
on the grille, which now has fully 
retractable headlamps. And all new 
Celicas get the ohc 2.4-liter Four that 
used to come only in lest year s up- 
option GT and GT-S. The 84 GT-S gets 
independent rear suspension and four- 
wheel disc brakes. Instrument panels 
have been changed, and really terrific 
rmilt [adjustable sports seats are avail- 
able. 

The 1964 Supra's most noticeable 
change is its rear body treatment, 
which combines the taillights with a 
Supra logo. The twin-cam. 2.8-litar Six 
rates 10 more horses than Last year, 
going to 160 hp thanks to higher com- 
pression find a bigger intake mani- 
fold 

Toyota's new Van Wagon {J&npojis 4t 
Mototspons, page 10 r Sept. H 03), Cres- 
side and Starlet remain pretty much 
unchanged. But watch for the Celica/ 
Supra, the Starlet and even the Cressi- 
da to offer some styling and engineer- 
ing surprises soon. Toyota believes in 
moving right along, W 



THIS YEAR, GIVE 
A PRACTICAL GIFT INSTEAD 
OF A PRACTICAL JOKE. 




You've seen them. Gifts that make 
people laugh and cry at the same time. 

Well, this year settle for a smile with a 
useful gift from Sentry Hardware, 

Come in and find the perfect gift for that 
special person on your list. 

Our clerks can help you find exact! 






L 



what you want. And they'll even suggest wl 
someone else might want. 

This Christmas, 
shop Sentry Because hard- 
ware always beats 

hard-tO-wean Where hardware isn't a sideline. 
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Table Saw 
w/Frw Dado Set 
Uwa-nS 149-99 



Mitre B bx w/Saw 
$19.99 



flffia, 

Enfcfgiicr* 

Et&tGtZER 



:-r> 



Uii 



2-pk. "C" or "'Dr 
or 9 Valt Battery, 
Your Choice 

4E95BP.2ME9SftP.li 

(5HBP)|L54 



1 




Black & Becker. 



Router 
|5 rebate 
Tim S53-.S0 



6 Gal. Deluie Wet/ 
Dry Vac 

w/4 Free Accessories 
frofl.05. 63) $55.99 




Defuse Router 
Table 
\tt- } 521,^ 



S33 
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There's no prouder moment 
than when you master a 
highly technical skill. But 
that doesn't happen overnight 
ft requires hard work and 
sophisticated training — the 
kind of top-notch classroom 
training and hands-on experi- 
ence you get in the Navy. 

The Navy Adventure 
starts with high-powered tech 
meal training. There are over 
sixty fields to choose from. 



including precision instrument 
repair, micro-electronics , state- 
of-the-art computers, even 
nuclear power. 

You train on some of the 
most up-to-date equipment 
in the world. Then, you perfect 
your skills working with 
professionals who know their 
trade inside and out. 

The adventure continues 
w ith the opportunity for rapid 
advancement. Asa trained 



Navy specialist, you're pro- 
moted as your skills grow. And 
all the time, you're building a 
solid career that can pay off 
for the rest of your life. 

The starting salary is 
solid, too; over $550 a month 
plus housing, food, medical 
and dental care, and extra pay 
for sea duty. 

To find out how you can begin 
a career you’ll be proud of, call 
800-327-NAVY, toll-free, today. 
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Introducing the 5/50 Plymouth Horizon for 1984. Match it! (If you can.) 



A five-year or 

5 0*000- mile Protection Plan." 
Match it* anyone! 

For N84, wc 1 re challenging the 
c( Jin pet i t ion : N 1 at i. ii i t ! 

Match Horizons 5- year or 
50,000- mile protection on the 

engine, powertrain and against 
outer body rust- through. 

VVe gise it all Jit no extra vost, 
thanks to <.nir urn tide nee m 
]'he New Chrysler Technology. 
Who cm match ii? 

No one. 



The front- wheel drive 5/50 
Horizons 34 EPA est. mpg r *" 
Match it for itnleage T Cavalier! 
Chrysler x leadership in 
Imnt-svbcd drive ami advanced 
technology make Horizon 
the American car with world- 
ul.Ti.ss mileage, So whether 
gas prices go up or down, 
you re laughing all the way to 
[lie bank m a 1-1 on /.an. 



The sensibly priced 
5/50 Horizon ttUQj 
Ataieh it for price. 

Corolla Deluxe ! 1 

Power tVfsnt dis* hr, ikes, 

halogen headlamps, 
adjustable reclining bucket 
seats, fold-down rear 
seats, five passenger mom, 
a 5-year or 50,(tfH)-miEe 
Protection Plan arc aEl 
standard. At ,l rerritic price. 
Match at 1 1 1 you can ) 
Corolla Deluxe" 



The amazingly priced 
5/50 Horizon Automatic 
Ira n s riuxsfo 11 Package; 

Match it! Anyone! 

Hot I ^84. when vou buy the 
specially [»nccd transmission 

f \iekagc— she incomparable 2.2 
net engine, power steering, 

A M/KM stereo, console, center 
arm rest and rally c wheels and 
dual remote mirrors — 

S I ILI get a LJ tt im at 'I L t r a LI s music ji s 
at nocosr. All ar .1 sticker price 
hundreds ot' dollars less than 
a coin para hh equipped Cavalier 
Escort or Corolla 
Deluxe ! 1 Thatk too 
1 phi.. h in match! 
thick le up tor sa fen 




Horizon. A product of The New Chrysler Tech no fogy 



Plymouth 



*s i i jitdE Siding msSt s. «vhis.Kcvi r *- ■*!«'% KiP* I nnwit ■^.inm'n IV •hpctiKk *pp!ic ? I’iifhaJo hfah - ' See Jc >-'ct !■ r ■!<- nil P+ L ' '■v 1 1 ' \ r ■■r Mr 

,, 1 miip< irisi .11 h i'i'-.ill ii.v. vjtl . i*-. n-.hi’u. ■ h ■, pi iJ, ri ip li/n^ h jjiJ f, c jrbe i ( jUImmijj % \i im jk % If in vi + Raw rfkjLer pru* LicEfciJiiLjj. rule, csaxi.'^ j Ail <J%’ *i i -ui i - ■ . I-.j i nv ■■ 

1 R j-mil iwi iTk kCT price irifnjptf i%an ».i| ^ im p jt jlrii, ct| nipped v* hac-ki- 
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PM SOFTWARE 
MONITOR 



Getting there is most of the fun 



There'are a lot of flight simulators for 
various personal computers. And they 
all try to give you the feeling of flying 
by using a flimsy game control as a 
control yoke and the screen as a cockpit 
window, Almost all are obvious simula- 
tions that don't really "fool” you into 
thinking you're flying. 

But a new program. Air Nav kl/ork- 
shop, or ANW r tackles the Idea of sim- 
ulating navigation, not flight. 

The navigation of a computer aircraft 
does not depend on an ouTthe- cockpit 
view or hard-io-simulate physical con- 
trols. instead, this program gives the 
cockpit instrumentation needed to use 
various navigational aids (navaids) The 
airplane (and you'll soon stop Blinking 



of it as just a video screen] is equipped 
with two functional VO ft (very high fre- 
quency omnidirectional range) receiv- 
ers and an automatic direction finder 
fADF} which can access the NDEJ (or 
nondtrectional radio beacon navaids), 
if all of this sounds like alphabet 
soup, the included manual is an excel- 
lent guide on what it takes to steer 
under the stars. Included on disk are 
two separate programs that will intro* 
duce you to aircraft navigation. 

For armchair pilots, or real flyers 
brushing up on navigation, this pro- 
gram ($40) is tops. It s fur the Apple II 
from Space-Time Associates, 2039 
Country Qub Dr., Manchester. N.H. 
03102, (603) 6254004 — N.S. 




Cockpit inttnmwtj m Air Wofksftop 
simulate reot aircraft rwfgathxi- The pro- 
gram it for the Apple II computer. 



The wonl on The Word 

Bible scholars study such questions as. 
How many times does the Gospel of St. 
John mention the word "tave'7 
Weighty Bible dictionaries can give 
answers to such questions within 
minutes. But this is the age of the 
microchip, and even Bible scholars 
would prefer to do their research in 
seconds rather than minutes. 

Enter The Word processor, a set of 
four to seven floppy disks, depending 
on the make of your computer For 
$199, you get all 4.5 million characters 
(36 million bits) of the King James Ver- 
sion of tha Bible. In just 45 seconds. 
The Word produced on my Apple II 
screen a List of 46 references to the 
term "love" in John's Gospel. 

Still, if you're a Bible scholar, you’ II 
need more than The Word to do your 
research. The computerized Scripture 



Last Gladiator { S35| from Software Art puts 
you In the cqH$clmti with weapons from 
swords to p&tofc, ft's now on Apple H. soon 
to he on Atari and others. 



doesn't list Greek. Hebrew and Arama- 
ic meanings, taking some of the inter- 
esting aspects out of Bible study. For 
instance, a good concordance will show 
you that of the 46 references tq the 
word "love" in the Gospel of St. John, 
37 are translated from the Greek word 
"philos" (brotherly Love) while nine are 
from she Greek word "agape,” the kind 
Of love dial might grow between peo- 
ple facing a common enemy. 

Despite the drawbacks, The Word 
may eventually become a tool for Bible 
scholarship. Us creators art? working on 
follow-up floppy disk Bibles. The cur- 
rent software is in the King James Ver- 
sion. Having Revised Standard and 
New International computerized Bibles 
could make up for the Loss of classical 
language cross-references. The Wand 
is from Bible Research Systems for 
many popular computers. — D.E 



Stellar 7 Is one of the best, fastest arcade 
garner we ve ever seen, ft seta for 5 35 and li 
manufactured by Software Entertainment 
Co. for me Apple li computer.. 




Chess for fun 

Those who have played chess with the 
computer program Sargon II will be 
most happy to hoar that Sargon III is 
nastier in the opening, trickier in the 
midgame and a real pain in the end. 

The graphics include a Labeled 
chessboard so ihai entering a move no 




fViH 



Sargon Hi lets you replay ■ game or even 
take move* back to set up a ches p r obl em . 



Longer means memorizing the ‘'alge- 
braic" system. Control-key commands 
allow you to replay a game move by 
move and even take moves back and 
set up a problem situation. But the 
most fun is to watch Sargon HI think. 
You can switch to a quick-scrolling dis- 
play of ihe moves the program is con- 
sidering. Sargon IE ($50) is from Hay- 
den far most popular computers, — N.$. 
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SOTZ GARAGE SHOP HEATER 



Burns over 24 hours 

TRY A SOTZ HEATER FOR 
ONE YEAR AT OUR RISKS 



• Produces more heat than 2 or 
3 high priced woodstoves. 

•Tremendous radiating sur 
lace area gives you more 
heat with less wood. 

•Airtight design and draft con- 
trol engineered to limit the 
amount of oxygen entering 
stove for controlled, safe, 
efficient heat. Prevents over- 
firing so drums can't burn up. 

•Lifetime tapered, formed seif- 
adjusting door end frame 
seal. No dusty asbestos 
gaskets to replace. 

Thousand* in uie by U.S. Army. 
Novy, Dept, pi Nat. Resources, 
Agriculture, Federal, state and local 
government agencies. 

PRICE: 

DELIVERED FACTORY 
TOVOUBDOOD PICK-UP 

30-Gol - Bottom $30.94 $24. 94 

55-Gal. Bottom 48.93 34.92 

Top KW fits both 20.93 17,92 

(drums Not Supplied) 

VISA and MASTERCARD RUSH ORDERS 
CALL 1-800-321-939? 

(Inside Ohio CALL 1-216-236-5021) 

Of SEND CHECK OR MONEV ORDER 
Sorry, no C.OO.'S 

5«OHCaTiONS: Dot dot* from. Sub C4*i diuh 
Control. nlEKnCl dtorr ChorHTfBi rrf \& go Sih&ef. 

VB In tinges io*ch. catch of 3/lo nuis 

end Soils r op &njm. Corrector Jia^jjes pip* 
nw*rnb4y, ftuM ongtJGl^ 




OUR 2711"! YEAR 




Patented internal draft channel - At 
enters \<x> d^oTt control ^ preheated 
it is drawn down inside of 
suefced mto Goiiorri of ' 
bulen ? action, mixing 
gases Thus mofee^ the Sotz stove 
ficiencv 



SPARK'PROOI 1 DESIGN 
?nternal draft channel. 
?ump Out OS hoofer 05 io 
straighi open to fire. 



of our 
cannoi 
with drafl 



09 bottom kl I 
W h lactory pick-up 



* 26.94 



50&5* 

KKloty pefc-up 



Klf conva rts 55 gal H Of 30 to 15 gat., 
drum (nal supplied) info high 
capacity stove*. 



You've seen our ads and read unsolicit- 
ed teslirnontoi* from folks just like you for 
many years Etetere you spend &40G to 
5500 on a wood healer, try □ SOTZ 
HEATER kit. If (wllhln one year) you don't 
agree if outperforms any wood treater 
money can buy or (wrthin lO years). If 
the kit cracks, warps or burns up, your 
money will be refunded, including 
shipping charges 



Use of drafl control! allows you to 
heat large or small areas. Basement 
insrallallon heat* your entire home. 
Great for your garage, workshop. Of 
cabin. Top drum squeezes 60% more 
&TU a s from heat normally last up the 
chimney. Heavy steel kll bolts to- 
gether quick and easy, 



•ALL MODELS SAFETY TESTED TO UNDER- 
WRITERS LAB SPECS- BY GEISSEft FNGRS 



THE ONLY KIT SOLD 



•Wrth enough nuts and baits to complete 
stove 



• Solz Top Drum Kite include conneclor 
pipe, others doot. 

*55 Gal Stove has king size 15H* dk* 
go not fuel door. Leu wood splitting, 
ea s I e r f I re tend Ing . 

*30 Got Sote has bigger opening {W-r 
rnd ) than other brands’ 55 gal kits 



FRff INFO Jkfci w* nws* tffeafrw* ftm arr«riv 
top# efferent solz Stove wlifi a genuine Coming 
fro r*r CaecfyfiG Com&uiioi. flfi extH*rm Sgti 

?-Crtrri Hearafi Leom ot^l heoMriO wtflfr. 
wood. ilrep*3ce- ro-woodfetove. 



Solz Inc., 13643 Station Rd. Columbia Station, OH 44026 



"A GOLD STAR 11 

In the four years since I first ordered a 
two-barrel kit, I vt began to wonder how 
1 ever got by without you. You've saved 
me much money and labor, and algo re- 
stored my faith In American products and 
business. I Bold that first kit, after using 
it for three seasons, because of moving to 
Florida. There I purchased your 30 gallon 
kit for a fireplace conversion. Again, I was 
more than satisfied- Now. having moved 
back to Indiana, I again need the 2-barrel 
55 gallon kit t Will have Lass invested in 
all three of your stoves than many of my 
neighbors spent on one ready -made stove. 
1 have also used the Monster Maul for 
two years now, and wouldn't be without it. 
I spent more reptac in ^ handles in my con- 
ventional maul than yours costs. 1 recom- 
mend your products to everyone* and. hold 
your business in the highest regard. Your 
product* are the beat investment a person 
can make, if they are using wood heat in 
their home, workshop, or bu&in#S9. I'm 



giving you an A + and a gold- star. 

Larry E. PetersOn. Cdn tiers ville, IN 

1 CANT BELIEVE 

I got my 2 drum heater working like you 
spid it would. I built mine with a 3T> H 
kit, 1 pul a 35 gal. on top of a 40 gal. ... 
works better than my neighbor's 5500 
heater with less fuel- I have had people 
see this in [iteration they SAy ”1 can't 
believe it." I am ordering a 55 HDD kit 
today. Well pleased with this unit and 
can't say enough for it and your service. 

Jay E. Naal.Strattan villa, PA 

“THE COMEDIAN" 

I knew Lhera was a catch io the stove kit 
and Monster Maui For the pas I 3 years 
]'ve read your ad a and successfully re- 
sisted. Finally I weakened and bought 
both the maul and kit For the 2 Barrel 
stove and as L suspected, there had tn be a 
catch. It does heat a basement and upper 
floor of B Jh'TK-tir budding. J'lL admit that 
it docs hold the fire for 16-18 hours effort- 



lessly. Sure there are rot hot spots or 
spurks. And maybe the ease of assembly 
does impress me. Some of my neighbors 
even agree that the maul is better than a 
6-pak of wedges and a sea. But: If this 
whok set-up is bo ail find great, efficient, 
convenient, dependable, clean, and low 
cost, why won't my wife volunteer to cut 
the wood? 

Dr. Larry Vickrey. Louisiana, MO 

OUT WITH THE OIL GUZZLER 

Enclosed find a check for J 24 .^6 for your 
Monster Maul. Two years ago. we bought 
a double-drum kit and it heats our 150 yr. 
old 12 room farmhouse enough to keep 
our oil furnace off 9CFT oF the time. ... 
We've shown many people our stove. Peo- 
plp are impressed by t In e 1 simplicity of 
design, the obvious efficiency, and the low 
cost Wo hope to buy several more kins to 
heat, our garage and ham. Thank you very 
much for your pioneering in Low -cost, 
durable, c Fficlent wood-burning tools. 

T. Lyle Ferderhar, Valencia. PA 



